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The Modern 
Way of Lifting 
Fluid 


Almost five years on the job — and the tubing never pulled — that's 
holding lifting costs to a minimum — but nothing unusual for a Nixon 
Gas Lift. 


A Nixon Gas Lift on your well — gets the job done right — and means 
more profit to you per barrel. See your nearest Wilson Supply Store 
or sales office or write. 


“International Distributors of Nixon Gas Lifts and Nixon Regulators" 


WILSON SUPPLY COMPANY 


1412 MAURY STREET... HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Oklahoma; Dallas, and San Antonio, BRANCH STORES: TEXAS—Beaumont, Kilgore, Barbers Hill, Bay City, 
Texas. LOS ANGELES: Western Pressure Ccntrol, 5700 Santa Monahans, Alice, Victoria, Corous Christi. LOUISTANA—Lake Charles, New 
Fe Avenue TRINIDAD, B.W.I.: Neal Massey Eng. Corporation Iberia, Harvey, Shreveport. ARKANSAS—Magnolia. MISSISSIPPI—Natchez. 
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The Course of Oil 





INDUSTRY AND GOVERNMENT 


Industry should assume its rightful place in the 
nation’s economy when war restrictions are lifted. 
In a forceful plea for industry’s return to the prin- 
ciples of freedom of enterprise, A. C. Rubel, vice- 
president, Union Oil Company of California, in an 
address before the Southern California Conference 
of the National Association of Foremen in February 
of this year made some observations that become 
more pertinent as the end of the war approaches. 
He points out that: 

““We should expect industry progressively to con- 
vert from its all-out war efforts to an equally vigor- 
ous all-out peace effort as soon as conditions of 
world battlefronts permit. 

“Because of the magnitude of the task, delays and 
disruptions are to be expected due to a changeover 
from war to peacetime operations. Yet we may also 
expect that in a relatively short time civilian produc- 
tion will be in sufficient volume to provide jobs, good 
wages and working conditions for not only our 
civilian working population but for our men and 
women returning from the services. 

“Long before the war it became increasingly ap- 
parent that our technological advancements were far 
outdistancing our economic and social ability to 
handle the complexities thereby created and that new 
standards of statesmanship for both political and 
industrial leadership were needed. 

“In the light of some of the recent controversies 
waged in our Congress, among our numerous govern- 
mental administrative agencies and even within the 
cabinet itself, one is forced to the conclusion that we 
are definitely at a crossroads in our country’s eco- 
nomic future and that industry’s place in that future 
must be largely determined by the social and eco- 
nomic philosophy finally adopted. 

“No problem is too great or no path too rough for 
a people unafraid to face facts fairly and deal with 
them with courage and fairness. There is no magic 
formula to success in any field of endeavor and no 
way in which we can escape the inevitable conse- 
quences of our own mistakes ... There is the ever 
present tendency to view the future as a cessation of 
war rather than the resumption of the peace. We 
cannot and. must not use these. distorted experiences 
as a basis for our future plans and policies nor must 
we permit others to force such plans upon us. 

“Under the guise of wartime emergencies, we have 
seen the development of many agencies of govern- 
ment with restrictive and regulatory powers over 
almost every phase of our industrial and our every- 


12 


by K. C. SCLATER 


day life. These, though accepted as necessary for the 
purposes of war, would, if continued into the period 
of peace, cause changes in our industrial and social 
system which could practically destroy the funda. 
mental basis of free enterprise and individual initia. 
tive upon which American industry has been built, 

“One postwar plan states that 60 million jobs must 
be provided and we should be able to do this but véry 
likely not at 48 to 60 hours a week with fat overtime 
pay checks and extra dividends for the stockholders, 
Least of all can it be done under a system of bureau- 
cratic direction and industrial regimentation. 

“Industry can meet and supply the demands of 
our postwar economy only if given a reasonable 
opportunity to function. 

“Now, as at no other time in our history, we need 
unity and team work between government and busi- 
ness, labor and management, union and union, Re- 
publican and Democrat, city and farm. 

“Of necessity in the course of our industrial de- 
velopment some abuses developed; labor was ex- 
ploited and at times ruthlessness in the use of indus- 
trial and financial power was the order of the day, 
but as a result of the democratic processes of our 
country, these abuses have been steadily and progres- 
sively corrected in the form of restrictions and con- 
trols exercised under the protection guaranteed by 
our constitution. Always the trend was directed to- 
ward increasing living standards. That is the only 
real measure of industrial achievement. 

““As executives we are vitally affected. If we wish 
to see industry carry on into the postwar world, we 
must become articulate and assume our full measure 
of responsibility in our country’s future. 

“How foolish it seems tliat we should permit rep- 
resentatives of government who are but representa- 
tives of ourselves, to usurp the prerogatives of indus- 
try when we are, in effect, competing with ourselves. 

“The advocates of an independent industrial devel- 
opment believe in the old American principle of free- 
dom of enterprise, freedom of the individual to profit 
by his own efforts, freedom of thought and action. 
They also believe in such controls and regulations, 
under constitutional guarantees, as are necessary 10 
prevent abuses and to provide necessary protection 
to those who due to age, sickness or disability are 
unable to survive in our highly competitive system. 

“The others would trade fancied security for free 
dom and would sacrifice incentive and opportunity 
for a government underwritten form of subsistence 
which will inevitably reduce human effort to reg 
mentation at the lowest common denominator.” 
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Scanning WASHINGTON’S OIL HORIZON 


ems |) BURN PETTY 


WASHINGTON.— Agencies dealing with disposal of gov- 
ernment-owned war plants—including refineries—are veering 
around to the opinion that many option prices in Defense Plant 
Corporation’s contracts are too high, that sale or lease of these 
plants must be at “realistic” prices. 

There are 28 DPC 100-octane plants, costing nearly $250,- 
000,000. Mostly, they were built and are now operated by 
independent refiners. The contract option allows the lessee- 
operator to buy the plant either at actual cost plus 4 per cent 
interest (with allowance for rentals paid) or at actual cost less 
10 per cent annual depreciation. 

Hans A. Klagsbrunn, DPC president, admits this option price 
is too high for most DPC 100-octane plants. He says DPC is 
ready and willing to negotiate for sales on the basis of present- 
day reproduction cost less a “reasonable” depreciation. 

What is DPC’s idea of reproduction cost? Well, DPC is 
agreeable to deducting for high war costs—such as overtime 
pay, weather precautions, camouflage, and other war “frills”— 
but not to go back to artifical prewar figures, whether they be 
1933, 1937, or 1939. Instead, Klagsbrunn says: Assume that 
labor and materials were available today at today’s rates, then 
what would the plant cost at those rates under normal condi- 
tions? Answer to this question gives the present-day reproduc- 
tion cost. 

Besides depreciation, DPC will deduct for portions of the 
plant that cannot be put to use by the purchaser, expecting to 
receive the salvage value of what is torn out. Also, DPC will 
make a “reasonable” allowance for the cost of converting to 
production of peacetime products. 

In other words, DPC would expect the operator to pay for 
the plant what it would cost him to build such a plant today— 


@ PRODUCTION CONTROLS, WPB Chairman Krug prom- 
ises that oil country tubular goods will get first call on steel 
released by V-E Day cutbacks. PAW will continue allocating 
materials on the basis of maintaining maximum efficient rate 


of production. Even when materials become relatively plenti- 


ful, however, PAW intends to continue well-spacing regulations 
and other conservation measures that it feels are necessary to 
assure maintenance of an adequate crude oil supply for the 
Pacific War. - 
This is likely to arouse opposition from some producers who 
will want to drill where they please—subject to state regula- 
tions, if any—as soon as materials and manpower are available. 


@ SYNTHETIC FUEL PROGRAM. U. S. Bureau of Mines 
is pressing for restoration of its synthetic fuel appropriation 
to the full $13,000,000 requested (the House cut it back to $5,- 
000,000). This is to build gas synthesis, oil shale, and hydro- 
genation demonstration plants. This latter project will produce 
200 bbl. daily of 84-octane gasoline, it is asserted, which with 
“tetraethyl lead and cumene or isooctane can be brought di- 
rectly to 100 octane.” 


@ ICKES TO STAY? Whether or not Interior Secretary Ickes 
continues in the cabinet depends on Ickes. Probably, he wants 
to stay on until the Pacific War is won, too. That means he will 
have to play ball with other members of the Truman Adminis- 
tration. 

President Truman while chairman of the Senate War Investi- 
gating Committee had high praise for Ickes’ handling of PAW. 
Once he urged that all wartime controls of oil be centralized 
under Ickes. There has been no sign that Truman has changed 
his mind about Ickes, but some of Truman’s closest political 
advisers are definitely anti-Ickes. 

Several times during the Roosevelt Administration, Ickes got 
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.this production decline, it now appears that by 1950 to 195 
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a plant suiting his purposes, if he could build, and to take , 
from that proper depreciation. 7 
Rentals of these plants, after the war, would be based on: 
percentage of the reproduction cost. For general manufacturij 
plants, the percentage is 8 per cent, but for processing p 
like refineries it would probably be less than that. 
Klagsbrunn says DPC is prepared to extend “fair and liber 
credit in the sale of its plants. a 
Overall policies on plant disposal are set forth in the § 
Property Act, administered by a three-man board headed 
former Senator Gillette, Iowa; but factual determinati 
such as whether or not the DPC facilities are intertwined wil 
the operator’s own plant so they cannot be sold separately, w 
be made by DPC after consulting with PAW. j 
Two yardsticks are to be used in measuring the eligi 
of buyers. They are: Does this sale help small business? Da 
it provide for continued employment? To achieve these e 
the disposal agencies will have to make considerable conee 
sions on prices. 5 
There is also a driving urge to get rid of the plants fast, ket 
them operating. That also will contribute to “realistic” pri¢ 
Politically, it would be dangerous for any disposal agené 
to sell to a large competitor any government-owned plant bu 
and now operated by a small company. Besides, the attorm 
general must pass on any sale over $1,000,000 to see if it 
“promote monopoly.” So, independent refiners haven’t mt 
need to fear that a major company will be allowed to buy th 
DPC facilities. Other interests, coming within the meaning 
“small business,” however, might be encouraged to buy; if 
operator didn’t want the DPC facilities. Indeed, Smaller 
Plants Corporation is already preparing to make purchase kk 
and otherwise finance “small business” interests wanting to t 
over and operate surplus properties. 


mad enough to submit his resignation. President Roosevelt was 
always able to calm him down. But Truman is different. If Ickes 
doesn’t like the way things are going and threatens to quit, Tru- 
man won’t make any effort to stop him. So, it’s up to Ickes. And 
if he stays, he will be a somewhat subdued Ickes. 


@ TIDELANDS. President Truman has thumbed down any 
move to assert federal claims to submerged lands off California 
— coastal states, rejecting such a recommendation from 
ckes. 

California state officials, however, have gone so far with , 
their plans to have Congress enact a quitclaim resolution, they : 
will probably push it through. They want Congress on record 
as — these lands belong to the states, and now is the time 
to do it. 


@ “NOT ANOTHER CANOL.” Navy Department has assured 
Congress that its oil exploration in Naval Petroleum Reserve | 
No. 4 (Point Barrow, Alaska) is not “in the same category 48 
the Army’s Canol venture.” , 
Work is being done with Navy Seabee personnel but is “in | 
accordance with good oil industry methods,” according to Cap- | 
tain W. G. Greenman, director of Naval Petroleum Reserves. | 
This fall it is planned to drill a test well at Umiat Mountain. | 
Seepage oil has been found that, on ordinary distillation test, 
is said to have yielded 25 per cent gasoline, 45 per cent diesel 
oil, and the remainder Navy fuel. a 
Navy insists it simply wants to evaluate the field, to prep 
plans for its development to supply crude for California remm 
eries in case of another Pacific war. Navy anticipates a produ 
tion decline in California starting this year. “As a result 















it will be necessary to bring oil into California by tankship # 
order to satisfy even peacetime demands,” according to 
tain Greenman. 
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foster LA AMCN 
improved cathead! 


The FOSTER 





MASTER 


BREAKOUT CATHEAD 


This absence wanted supersedes our hi-speed Cathend 


About a year ago we conceived the idea of making 
a breakout cathead on the same principle of our highly 
successful Spinning Cathead, incorporating all of its 
advantages, but having four times the pulling power 
and certain other improvements. 

The result is this Master Breakout Cathead which 
supersedes the Hi-Speed Cathead. The Master Break- 
out has no positive clutch to engage accidentally or 
disengage under load; it eliminates shocks and metal- 
to-metal impacts; uses two revolutions of the lineshaft 
instead of ‘less than one,” to break the joint; gives the 
driller constant control of power applied to the pull 
line. The drum is not in contact with any moving part 


The Foster Spinning Cathead 


Junior Type 


The Junior Spinning Cathead is now made with an adapter hub to fit 


when clutch is disengaged, therefore will not crawl. A 
year of field testing proves it to have the speed and 
power to unscrew the hardest joints with ease and 
safety. 

After 19 years of inventing and developing means 
of screwing up and unscrewing drill pipe and casing, 
we sincerely believe the FOSTER JUNIOR SPINNING 
CATHEAD and THE FOSTER MASTER BREAKOUT CAT- 
HEAD to be the fastest, safest, and most economical 
arrangements ever devised. 


FOSTER CATHEAD COMPANY 


WICHITA FALLS, TEXAS 





your shaft requirements and flanged on to the Cathead. This makes possible 
‘he use of the Junior Cathead on all types of draw works. 

We recommend the Junior Cathead with the adapter hub,as it gives more 
room in the driller’s position. It also unwinds easier and is, therefore, a little 
Setter liked by the drilling crew than the Standard. The power is equal to 
hat of the Standard, since the clutch and drum are in the same retio as in 
‘Ne Standard. It also costs less to buy. 











oo 

















aK 
Ms 





National Petroleum Situation 


MORE DRILLING EXPECTED. PAW assurance of enough 
tubular goods to drill 7,200 wells in third quarter, coupled 
with constructive steps in Congress to remove uncertainty 
as to right of industry to expense intangible development 
costs, are favorable factors to an accelerated drilling pro- 
gram. 


SHORT 6 WELLS DAILY. Total drilling operations in first 
4 months of year showed an increase over last year of 28 
per cent, but results since January | were below industry's 
quota by about 6 wells daily. Thus far, well completions 
have averaged 68 a day, whereas the quota called for drill- 
ing 74 daily. The cumulative quota to April 30 was 8,880 
wells but the industry is shown to have drilled 8,107 wells, 
which is a lag of about 9 per cent. 


WILDCATS BELOW QUOTA. Wildcat drilling in the first 
4 months was 22 per cent under current requirements. Com- 
pletions since January | were 1,279, against a quota of 
| 644 wildcats necessary to meet this year's expectancy of 
5,000. Further significant is the fact that the percentage of 
failures was 85.6 in April, against 75.6 in March. 


LOW WORKING STOCKS. Combined stock position of 
industry May | is about 20 per cent below normal require- 
ments. Crude stocks are about 20,000,000 barrels too low, 
while stocks of all refined products are about 90,000,000 


barrels below required working levels. Heavy withdrawals 
of fuel oils from inventory and reduced gasoline supply as 
measured by war requirements have narrowed margins that 
might normally prévail, There is more gasoline in stock to. 
day than a year ago, but it is sufficient to last only 38 days, 
against 43 days supply a year ago. Fuel oil stocks are 16 per 
cent under a year ago, tut measured by oarrent require. 
ments are actually 22 per cent smaller. 


REFINING AT HIGH RATE. At the close of April, API re. 
port showed refineries running at 88 per cent of reported 
capacity. In the Texas Gulf plants were running at 93.6 per 
cent of capacity. Despite high rate of operations, runs to 
stills in first 4 months were not sufficient to permit replace. 
ment of heavy stock withdrawals. Since January I; still rung: 
have averaged 4,783,000 barrels daily, against 4,420,000 
barrels last year, an increase of about 8 per cent. 


PEAK GASOLINE DEMAND. Demand for gasoline since 
January | has increased 13 per cent over same period of 
last year. A new peak was made in April of 2,314,000 bar. 
rels. The previous peak was made last September, when the 
daily average demand was 2,179,000 barrels. To meet great- 
er war needs, refineries have increased motor fuel produc- 
tion 13 per cent, but had to cut fuel oil output 5 per cent in 
the face of an increase in fuel. oil demand of 10 per cent. 





Comparative Statistics, April, 1945 


All figures are computed on a Bureau of Mines basis.* 


















































Per cent of 
Normal Actual 
April | March | A This year] Last year| Per cent | ——— - normal 
1945(p) | 1945(p) |. 1 to date | to date Drilling*** {wells com, Pasecsitvs over. 8,880 8,107 91 
— Production (daily crude output)............ 4,900 4,779 98 
Wells drilling.............. 4,150} ¥ 4,000] 3,413) 4,150} 3,413] +22 Refinin daily still rane). RE se? sis 97 
e BGP c ccccccecscerccce * A 
Total wells drilled.......... 2,169] 2,028} 1,650] 8,107) 6,340] +28 Price of crude (per bbl.)...............+... $1.98 $1.22 82 
Development wells......... 1,849 1,729 1,360} 6,828} 5,230) +31 
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Economic Position of U. S. Petroleum Industry 
Four months ending April, 1945 


































































































*Unless otherwise stated all figures represent thousands of barrels. 
tDomestic and foreign. JRevised. 





yg change since prices frozen. Prices do not include subsidies. 
p) Preliminary. ***Does not include input wells. 








16 


THE PETROLEUM ENGINEER, May, 1945 





19 


4500 


3500 


2500 
2000 


2500 


4.75 
4.50 
4.25 
4.00 


375 
§.25 


5.00 
475 
4.5( 
42! 
4.0( 
37 
35¢ 


& 








is=eess | 


onoor 





Se 


1945 








= 





1944 


1941 1942 1943 1944 | 


= 1945] 










WELLS DRILLING 


JASONDIJFMA 


TOTAL WELLS DRILLED 


DEVELOPMENT WELLS - 


500 duet 








Q 2 S 0 Ome an apg ee 
WILDCAT WELLS 
AMJ)JASONODJFWMA 
5.25 
Millions of Barrels 
5.00 (Daily Average) 


4.75 


4.50 


ws E CRUDE OIL PRODUCTION 





AMIJ)J)ASONODIJFMA 


Millions of Barrels 
5.00 (Daily Average) 


5.25 


4.75 


350 


300 
(Daily Average) Der 
250 ~ NATURAL GASOLINE 


= PRODUCTION 
1945 





150 


~ 1941 1942 1943 1944 L 1944 





THE PETROLEUM ENGINEER, May, 1945 








i | 
5 og 1942 1943 yer. aR arts ) 


Millions of Barrels 
4.50 (Daily Average) 
4.00 


3.50 
2.50 





Millions of Barrels 
2.00 (Daily Average) 
50 


2.50 





Millions of Barrels 
2.00 (Daily Average) 





MOTOR FUEL DEMAND 
AMIJ)JASONODJEMA 
FUEL OIL PRODUCTION 


1.50 


2.50 
Millions of Barrels 
2.00 


2.50 






AMJJASONDIJIFEFMA 


2.00 





FUEL OIL DEMAND 


AMJSJASONDJNFMA 





MOTOR FUEL STOCKS 
AMI) JAS ONODJNFAMA 





AMJJASONDJEMA 
CRUDE OIL STOCKS © 


mi 
225 


Millions of Barrels 





Years 1941-44 are monthly averages. 


275 
250 





225 


L 194s.-| 


17 


om A 
L. 


1941 1942 1943 1944 | 1944 





| 























Highlights 1N 01LDOM 











Oklahoma passes unitization law 


The Oklahoma legislature has passed, and Governor Kerr has 
signed, a unitization law that will become effective in July. 
According to the provisions of the law, operators owning 50 
per cent of the productive acreage in a fully developed area may 
petition for unit operation of their holdings. The Corporation 
Commission is obligated to consider unitization applications, 
and, if it is thought that unitized operation is necessary to in- 
crease substantially ultimate recovery, unit operation is ordered. 

Minority interests, representing a minimum of 15 per cent 
of the acreage, may block unitization provided protest is made 
within 60 days after the commission’s order. 

A further provision of the measure is that the law does not 
apply to fields in which the discovery well was drilled 20 years 
ago or more. 


PIWC committee to record oil war story 


A special committee of the Petroleum Industry War Council, 
appointed by W. R. Boyd, Jr., council chairman, will develop 
plans for recording the war activities of the petroleum indus- 
try, it is announced. 

Known as the historical record committee, the group is 
headed by W. T. Holliday of the Standard Oil Company (Ohio). 
Recommendations will be made by the committee for preparing 
the war history of PIWC and the district industry committees 
similar to a program under way for the Petroleum Administra- 
tion for War. 

Besides its chairman, the PIWC committee consists of the fol- 
lowing: District 1, W. Alton Jones, Cities Service Company; 
District 2, O. D. Donnell, Ohio Oil Company; District 3, Charles 
F. Roeser, Roeser and Pendleton, Inc.; District 4, W. H. Fergu- 


son, Continental Oil Company; District 5, William F. Hum- . 


phrey, Tide Water Associated Oil Company; George A. Hill, Jr., 
Houston Oil Company of Texas, Eugene Holman, Standard Oil 
Company (New Jersey), and Reese H. Taylor, Union Oil Com- 
pany of California. 


Bradford reserves estimated 


The Bradford, Pennsylvania, oil fields still contain 80,000,000 
to 90,000,000 bbl. of recoverable petroleum, according to J. B. 
Jones, director of production, in a report to the Pennsylvania 
Grade Crude Oil Association’s board of directors at a meeting in 
Oil City. 

Production in the Bradford area last year exceeded 12,000,- 
000 bbl. There are 14,300 undeveloped acres within the pool 
limits, Jones said, and recoverable oil is estimated at 4000 bbl. 
to the acre. The balance of the reserves underlies developed 
acreage. 


J. H. Dunn new president NGAA 


J. H. Dunn, vice president and general manager, Shamrock 
Oil and Gas Corporation, Amarillo, Texas, was elected to the 
presidency of the Natural Gasoline Association of America at 
the membership meeting of that organization held in Dallas, 
May 2. This meeting was held in lieu of the usual national 
convention, which was cancelled in accordance with requests 
of national war agencies. Dunn succeeds J. W. Vaiden, Skelly 
Oil Company, Tulsa, Oklahoma. 

Other officers elected include the following vice presidents: 
Paul M. Raigorodsky, Glen Rose Gasoline Company, Tulsa; 
H. A. Ells, Cities Service Oil Company, Bartlesville, Oklahoma, 
and John B. Atkins, The Parade Company, Shreveport, Louisi- 
ana. Vice president representing the High Pressure Gas Divi- 
- is C. R. Williams, The Chicago Corporation, Corpus Christi, 

exas. 

New directors elected for a two-year term are: J. S. Aber- 
crombie Company, Barnsdall Oil Company, Continental Oil 
Company, Cities Service Oil Company, Hagy, Harrington and 
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Marsh, Lone Star Producing Company, Owens, Libbey-Owg 
Gas Department, The Parade Company, Shamrock Oil and 
Corporation, Shell Oil Company, Inc., Union Oil Compar y 
California, and Virginian Gasoline and Oil Company. Th 
directors together with the following who were elected for 
two-year term in 1944 will comprise the directorate for | 
ensuing fiscal year: The Carter Oil Company, Coltexo Cor 
ration, Cotton Valley Operators Committee, The Chicago G 
poration, Glen Rose Gasoline Company, Hanlon-Buchanan, ff 
Kansas Power and Light Company, Phillips Petroleum 
pany, Sabine Valley Gasoline Company, Skelly Oil Compag 
Standard Oil Company of California, United Pipe Line 
pany, and Warren Petroleum Corporation. 


Elk Hills preduction near maximum 


Production at the Elk Hills Naval Reserve is now virtua 
the maximum authorized by Congress, it has been announg 
by President H. D. Collier of Standard Oil Company of @ 
fornia. 

He said the development was more than two months ab 
of schedule. Actually, he explained, the maximum allo 
output of 65,000 bbl. a day had been reached for a short perig 
but the average now is back to approximately 63,000 bbl. dai 
because of repressuring work and operating conditions. 

Some additional drilling will continue in order to insure@ 
even flow of crude without forcing individual wells beyond the 
most efficient production and to prevent any possible injury 
the reservoir as a whole. Drillers have completed 236 wells 
the last 10 months. 

In announcing the addition of these supplies to the Ne 
fuel resources, Collier declared the achievement was mi 
possible only by the coordinated team work of the Navy’s af 
the company’s staffs and the efficient efforts of the 19 drill 
strings that participated in the race against time. 


Cole pipe line law extended 


The Senate Interstate Commerce Committee has approved 
one-year extension of the Cole pipe line law of 1941. Under 
Cole Act private firms are given the right of eminent doma 
to obtain rights-of-way for pipe lines certified by the presid 
as being necessary for the national defense. The law, which 
empowers the government to construct pipe lines needed 
defense purposes, would expire next June 30 unless extendé 
The House of Representatives already had approved a two-yéet 
extension. 


For third quarter—7200 wells 


The Petroleum Administration for War has asked the dril 
of 7200 oil wells in the third quarter of the year. Deputy Ad 
istrator Ralph K. Davies said it would be necessary to drill 
number to meet the year’s goal of 27,000 wells. He also said 
had been assured by the War Production Board that suffiei 
casing, tubing, and drill pipe would be available. 

Davies gave it as his opinion that the end of the wat 
Europe would result in no appreciable decline in petrole 
requirements. 


Struth on PIWC committee 


H. J. Struth, economist for the Texas Mid-Continent Oil 
Gas Association, has been appointed as a new member of 
Petroleum Industry War Council’s committee on petro 
requirements. The appointment was made by W. R. Boyd, 
chairman of PIWC. ae 

Studies projected by the committee include prewar dema 
for petroleum products, postwar petroleum requirements, ® 
uses and applications, postwar requirements by countries 
the world, productive postwar capacities by countries, mov 
ments of petroleum and its products in world trade, and ® 
mulation of policies on imports and tariffs. 


a. 
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PENBERTHY Klos 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level must be 
easily and positively visible... 
and when liquids are under 
high pressure or at high tem- 
perature. 








These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 
conform with A.P.I.-A.S.M.E. requirements. 











PENBERTHY 


Tansparent 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 
Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. 
Construction is exceptionally 
rugged...similar to Reflex 
types. 
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@ CONTRACT AWARDED. Contract 
for the construction of the U. S. Bureau 
of Mines’ oil shale research laboratory 
at the University of Wyoming, Laramie, 
has been awarded to E. C. Nickle, Ar- 
cadia, California. The laboratory will be 
operated in conjunction with a $1,500,- 
000 oil shale demonstration plant to be 
built by the government near Rifle, 
Colorado. Work on the new laboratory 
at Laramie will begin at once and should 
be completed by the end of the year, 
according to Interior Secretary Harold 
L. Ickes. 





Catalytic unit 


Plans for construction of a cata- 
lytic cracking plant for production 
of 100-octane aviation gasoline 
base stock have been completed 
by Leonard Refineries, Inc. The 
unit will be situated at the Alma, 
Michigan, refinery, officials said. 
The new plant will be a thermofor 
catalytic cracking unit licensed by 
Houdry Corporation. The Lummus 
Company, New York contractor, 
will do the design, engineering, 
and construction work. The entire 
project will be financed by com- 
pany funds. Postwar reconversion 
will require practically no change 
to convert the 100-octane plant to 
the production of high octane pre- 
mium grade motor fuel for auto- 
mobiles, officials revealed. 











@ PLANT DAMAGE. Explosion and 
fire at the Defense Plant Corporation’s 
butadiene plant near Torrance, Cali- 
fornia, recently caused a $200,000 dam- 
age. E. S. Bodine, plant manager, said 
the blast probably was caused by a gas 
leakage ignited by nearby boilers. He 
said the explosion was in a surge drum 
containing 400 bbl. of butadiene. One 
end of the drum was blown 600 ft., land- 
ing in the street. Flames from the fire 
could be seen from San Pedro to Los 
Angeles and the shock was felt by resi- 
dents 25 miles away. Three worker were 
injured, but none seriously. The plant, 
operated by the Shell Chemical Division 
of the Shell Union Oil Company, was off 
production only 24 hours. 


@ BIG TOLUENE PLANT. Cities Serv- 
ice Refining Corporation will build a 
$20,000,000 war plant for the making of 
toluene, base for high explosives, ac- 
cording to W. Alton Jones, president of 
Cities Service Company, parent com- 
pany of Cities Service Refining. The 
plant, largest of its kind in this country 
and the biggest undertaking of its type 
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since Pear] Harbor, will be situated on 
327 acres of land adjacent to the com- 
pany’s new aviation gasoline refinery at 
Lake Charles, Louisiana. Capacity of the 
plant will be 2,000,000 gal. a month. 
With little change, it can turn out a much 
greater quantity of blending agents for 
high octane gasoline, Jones said. 
Actual work on the plant began 
March 25 and the project is scheduled 
for completion by February 1, 1946. M. 
W. Kellogg Company is under contract 
for design and construction. Cities Serv- 
ice will operate it for Defense Plant 
Corporation and the product will be sold 
to the Army Ordnance Department. One- 
third of the feed stock will come from 
the Cities Service refinery, the rest from 
other refiners of the district. The site 
will have tanker, barge, and rail service. 


@ GULF BUYS PLANT. The Gulf Oil 
Corporation has purchased the Hercules 
casinghead gasoline plant at Kilgore, 
Texas, for an undisclosed sum. More 
than 2500 wells in the East Texas field 
are connected to the Hercules plant. 


@ FUELS TO ORDER. Fuels are now 
actually tailor-made to requirements, 
David A. Day, acting head of manufac- 
turing of Richfield Oil Corporation, says 
in citing the production achievement of 
the company’s Watson refinery. First to 
produce jet propulsion fuel commer- 
cially, Richfield engineers actually 
“tuned” existing facilities at Watson to 
the production of the highly specialized 
fuel, he states. Jet propulsion fuels are 
manufactured by very strict specifica- 
tions, sometimes harder to meet than 
those for 100-octane gasoline, Day said. 

“We can make more gallons of 100- 
octane gasoline from a barrel of crude 
than we can jet propulsion fuel,” Day 
stated. This does not mean that there 
will not be enough JP fuel, he pointed 
out, but it does mean that the fuel does 
not just happen. To produce it, it is nec- 
essary to segregate a particular type of 
crude oil, fractionate out a specific, close 
cut from this crude, and then develop 
the correct type of chemical treatment 
for this close-cut fraction. 


@ AID TO BRITISH. PAW has given 
full cooperation to British interests in 
the construction of a 100-octane avia- 
tion gasoline refinery for the Royal 
Dutch Shell plant at Curacao, Nether- 
lands West Indies, just off, Venezuela, 
according to Deputy Petroleum Admin- 
istrator Ralph K. Davies. The plant will 
cost $6,700,000. Orders for approxi- 
mately $1,650,000 of materials to be 
fabricated in the United States have al- 
ready been placed. Other materials will 
come from Great Britain. Approval and 
cooperation is part of the overall pro- 
gram to meet increased military de- 
mands for aviation gasoline, Davies said. 
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All refining facilities in the Caribbean 
area, regardless of nationality and own. 
ership, have been pooled under the 
Caribbean petroleum committee, a syb. 
committee of the foreign operations com. 
mittee, Davies pointed out. Military sup. 
plies have thereby been increased far 
beyond those available if each refinery 
operated as an independent unit. He 
denied reports that equipment for ex. 
pansion of British refineries to meet the 
war program has been supplied from the 
United States on a lend-lease basis, 0p 
the contrary, British companies have 
paid cash in United States dollars for 
all equipment obtained in this country 
to be used in refinery expansion projects 
of a capital nature, he said. 


@ SAFETY RECORD. The mechanical 
department at the Philadelphia refinery 
of The Atlantic Refining Company has 
established a new safety record at the 
local plant with a total of 1,877,724 man. 
hours without a lost time accident, ac. 
cording to an announcement by H. M. 
Nichols, plant manager. The achieve. 
ment represents the work of 1276 men 
over a period of 8% months. A 60 per 
cent reduction in lost time accidents dur- 
ing 1945 has been set as the goal for the 
entire industry. 


@ CARBON PLANT. J. M. Murray, 
president of the Lea County Water Com- 
pany, Hobbs, New Mexico, has an- 
nounced plans for the construction of a 
$3,000,000 easy-process channel carbon 
black plant. It will be built 144 miles 
south of Eunice, Lea County, above the 
Texas-New Mexico railroad, and will use 
about 40,000,000 cu. ft. of gas daily and 
will produce 29,200,000 lb. of carbon 
black yearly. 





Funds slashed 


The House Appropriations Com- 
mittee cut the $13,000,000 syn- 
thetic fuel development program 
of the U. S. Bureau of Mines $7,- 
000,000. Dr. R. R. Sayers, Bureau 
director, told the committee that 
money was needed for construc- 
tion of demonstration plants. 
The Committee declared that with 
Germany's collapse the bureau 
‘should begin to readjust itself for 
a one-front war and postwar op- 
erations.”’ Effect of the reduction 
on the synthetic fuel program, if it 
stands, was not at once clear. 
Plans of the Bureau called for a 
demonstration plant to extract 
fuel from oil shale near Rifle, Colo- 
rado, and an oil shale research 
laboratory at Laramie, Wyoming. 
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B-29S WING TOWARD TOKYO 


This might be flak or a Jap-held atoll. 
Actually, it is a micrograph made with 
our electron microscope showing the 
UOP Synthetic Fluid Cracking 
Catalyst magnified 12,500x. The small 
scale at the side indicates 1 micron or 
about 39 millionths of an inch. Laboratory 
studies such as these improve aviation 


gasolines sothat B-29s can wing to Tokyo. 


CATALYTIC CRACKING THERMAL CRACKING RETREATING 
CATALYTIC REFORMING THERMAL REFORMING POLYTREATING 
HYDROGENATION « HYDROFORMING U. O. P. CATALYSTS 
ALKYLATION DEHYDROGENATION UNISOL TREATING 
ISOMERIZATION POLYMERIZATION U. O. P. INHIBITORS 


Petroleum Process Pioneers 
For All Refiners 


Universal Oil Products Co. 
Chicago 4, Ill., U.S. A. 





The Refiners Institute of Petroleum Technology 


Copyright 1945, Universal Oil Products Co. 
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@ ILLINOIS. Possible production from 
deep Devonian limestone is foreseen as 
a result of a good showing in that for- 
mation in the No. 1 E. E. Eubanks, SW 
NW SE, 35-2s-le. The Texas Company 
well is situated near the center of the 
Woodland pool. Only two other pools 
in the tri-state area of Ilinois-Indiana- 
Kentucky have shown production in the 
Devonian, and if this proves commercial, 
it should create more active drilling in 
the state. 





Well for Mexico 


The Mexican Petroleum Admin- 
istration has announced the com- 
pletion of an 8500-bbl.-daily well, 
the Poza Rica 48. It is the first pro- 
ducer to be opened under the new 
administration plan, which has set 
250 wells as the drilling program 
for the year. The program has 
been planned to supply Mexico 
with oil and gas, which is no longer 
available from South Texas fields. 











@ KANSAS. J. M. Huber Corporation’s 
No. 1 Clay, NE SE SW, 28-30-13w, Bar- 
ber County, has opened a new pool for 
Kansas. The discovery is situated half 
a mile southwest of gas production and 
2 miles north of oil production. Opera- 
tors recovered 15,000,000 cu. ft. of gas 
on early tests and found oil in commer- 
cial quantities in the same formation, 
1605-09 ft. In preliminary testing, the 
well showed 164 bbl. of oil in 10 hours. 

Darby and Bothwell’s No. 1 Richards 
“A” has been designated as the dis- 
covery well for the Richards Southwest 
pool. Operators first thought that it was 
an extension of the Richards oil pool. 
Situated in the SE SE SW, 6-11-8w, the 
well is producing from the Lansing- 
Kansas City lime series at 3400 ft. . 

@ SOUTH DAKOTA. A second gasser 
for the Ardmore area of southwestern 
South Dakota has been opened. The 
well, No. 2 Gertrude Schmitt, COW NW, 
14-12s-4e, assures production for the 
area. The first well completed the first 
of the year was shut down by difficulties 
for several months after it was spudded. 
The No. 2 well, brought in by Woodward 
Oil, Inc., is estimated to have more than 
500,000 ft. of gas daily in the Muddy. 
@ FLORIDA. Humble Oil and Refin- 
ing Company has a new producer in Col- 
lier County. It is the No. 4 Sunniland, 
8000 ft. north of the discovery well. At 
the present total depth of 11,597 ft., oil, 
salt water, and oil-cut mud were recov- 
ered. Officials say that the new well ap- 
pears to be a better producer than the 
discovery well, but production tests have 
not yet been completed. 
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@ LOUISIANA. A new pay zone for the 
Venice pool of Plaquemines Parish, 
Coastal Louisiana, is assured with the 
opening of Tide Water Associated Oil 
Company’s No. 1-C Manhattan Land and 
Fruit Company. On production test the 
well flowed at the rate of 10.39 bbl. of 
35-gravity oil per hour. Hole is bottomed 
at 12,431 ft. 

Union Sulphur Company has unveiled 
a new pool in Acadia Parish with No. 
1 Kahn in the South Bayou Mallet area. 
The discovery flowed at the rate of 122 
bbl. of 37-gravity oil daily from perfora- 
tions at 9710-14 ft. 


@ NEW MEXICO. A new Permian 
lime pool has been opened by Gulf Oil 
Corporation in Eastern Lea County. The 
discovery is No. 1 Paddock, 1-22s-38e. It 
flowed 610 bbl. of oil on the first 24-hour 
gage from 5200-30 ft. The well is three 
miles northwest of the company’s No. 
1 Drinkard, completed late last year to 
open a deep Permian lime pool. The 
company has several thousand acres of 
leases around the two discoveries. 


@ CALIFORNIA. The Texas Company 
has a discovery less than a mile north- 
west of the San Martinez section of the 
Del Valle field. Importance of the field 
is not known because the company has 
not released any official data.. The well 
is No. 1 Kern situated on property leased 
from Kern Oil Company. 


@ OKLAHOMA. The Texas Company 
No. 1 Rosa Sears, SW NE NE, 20-2-8w, 
Stephens County, opens a new pay zone 
for that area. The oil comes from two 
perforated zones, between 6720 and 6760 
ft. in the Pennsylvanian. It made 300 bbl. 
of oil in 16 hours. This is a different sand 
from that of any other production in the 
West Marlow pool where the well is sit 
uated. 

The Carter Oil Company has a pos- 
sible pool opener with No. 1 Rogers, SE 
SW SE, 2-10-8, Okfuskee County. On 
tests at 3623 ft. and at 3566-71 ft., show- 
ings of oil were found. Production is be- 
lieved to be the top of the Cromwell 
sand. 

Magnolia Petroleum Company has 
opened a big gas producer in Grady 
County with No. 1 Cunningham, C SE 
SE, 33-5n-6w. The discovery southeast 
of Ninnekah, southern Oklahoma, gaged 
95,700,000 cu. ft. of gas daily from 10,- 
879-82 ft. Flow was through wide-open 
casing and tubing. With casing closed 
the well registered 18,000,000 cu. ft. 


@ TEXAS. A new oil pool for Jackson 
County, lower Gulf Coast, has been 
opened by Crown Central Petroleum 
Corporation. It is No. 1 Foody, which 
was completed to flow 36 bbl. of 42.3- 
gravity oil daily. The new discovery is 
on the edge of Carancahua Bay. 

No. 2 White, a gas condensate well, 
is a new discovery for Chambers County, 


_ No. 1 A. V. Livingston. The well is 2 





sition 


upper Gulf Coast. Standard Oil Com. 
pany of Texas, affiliate of Standard Qj 
of California, is the operator. The dis. 
covery flowed 220,000,000 cu. ft. of gas 
daily from 8886-92 ft. The well is one 
mile from a dry hole. 

The Rio Grande Valley oil region has 
been given a new pool with the openi 
of No. 1 Sugarland Industries by W, 
Holland of Houston. The well, in Star 
County, was completed to flow 200 bbl, 
= high gravity oil daily from 4031.43 
Be 

Shell Oil Company, Inc., has added to 
the value of its reserves in the Russel. 
Deep Permian lime pool of northwestem 
Gaines County, with discovery of a shal- 
lower oil pay. The discovery, No. 2 A, 
Jones, completed in pay section from 
6090-6140 ft., is southwest of the origi. 
nal producer with which Shell opened 
the pool. The well flows 327 bbl. of 32. 
gravity oil daily. 

Runnels County, Permian Basin, West 
Texas, has been given a new oil pool 


by O. P. Leonard of Fort Worth with 


miles southwest of Talpa and west of 
the Runnels-Coleman County line. It 
flowed 206 bbl. of oil in 24 hours from 
lime pay from 3015-30 ft. 

A small oil producer opening a new 
pool in Duval County, is the Butcher. 
Arthur, Inc., No. 1 Fitzsimmons. It is 
southwest of the East Fitzsimmons pool 
about a mile. The well was completed 
for 60 bbl. of 33.8-gravity oil daily 
through perforations from 4023-33 ft. 
Total depth is 4033 ft. 

Plymouth Oil Company has opened a 
new oil producing horizon in San Pa- 
tricio County with its NBR E-7. Ata 
depth of 7166 ft., the well flows 146 bbl. 
of oil daily. 





Gas in Alabama 


A small gas discovery producer, 
the Glen D. Rose No. 1 Boshell, 
18-12s-8w, Winston County, is re- 
ported for northern Alabama. The 
well was completed for 785,680 
cu. ft. of gas daily from the Mis- 
sissippian, at total depth of 2005 
ft. Alabama is becoming one of the 
busiest states in the southeastern 
part of the country in oil and gas 
exploration. Several companies 
have staked locations for wells. 
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@ MISSISSIPPI. Gulf peer y Com- 
pany may open a sixth oil pool for 
sissipi with No. 1 C. H. Chadwell, 
9-10n-lw. The well, which showed good 
prospects of being a producer, is loca 
north of the SoSo pool, just opened by 
Gulf. Testing is continuing. 
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Drilling. Problems. in. 


MISSISSIPPT AND ALABAMA FIELDS 


By K. MARSHALL FAGIN, Field Editor 


ed among other 


. things by high water, shortage of skilled 


labor, scarcity of vital materials, long 
hauls, inadequate transportation facili- 
ties, and insufficient accommodations for 
personnel, the swell- _ 

ing number of oper- 
ators in Mississippi 
and Alabama are 
steadily increasing 
the tempo of their 
Pioneering search 
for new oil fields in 
these states. Fortu- 


more than two-thirds 
of the drilling is con- 
centrated near the 2 . 

five largest fields, —— 
namely, Tinsley, Pickens, Heidelberg, 
Eucutta, and Cranfield. 

These fields are situated on or near 
excellent highways and trunk line rail- 
roads that together with some all-weather 
county roads and favorable topography 
reduce the problems of accessibility to a 
large extent. Most well locations even in 
these areas, however, require board or 
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graveled lease roads to handle the heavy 
trucks and traffic while drilling is in 
progress. 


@ Exploratory rigs difficult to reach. 
One-fourth to one-third of Mississippi’s 
wildcat rigs are located at isolated spots 
outside the main areas. Many of these 
locations may be reached only over long, 
winding stretches of narrow back coun- 
try roads equipped with bridges and cul- 
verts too weak to support heavily loaded 
trucks. 

Tho&e who have traveled to the new 
Gilbertown, Alabama, field will appre- 
ciate the transportation difficulties that 
confronted the operators in that area. 
From there to the Langsdale, Missis- 
sippi, field is only three or four miles as 
the crow flies, but more than 20 miles 
must be traveled to reach it by automo- 
bile. Conditions such as these coupled 
with spring floods take their toll of wear 
and tear on rolling stock, rig-shutdown 
time, and sometimes loss of hole and 
equipment. 

@ Shortage of skilled labor and hous- 
ing. The ranks of men experienced in 


drilling have been thinned in nearly 
every area by selective service and temp- 


méimeer 


P 111.37 


tations of jobs in war industries. In a 
newly active area like Mississippi, how- 
ever, the operators have been forced to 
employ a much larger percentage of in- 
experienced workers.than in older areas 
because of the additional problem of a 
housing shortage. Many of the expe- 
rienced workers who were induced to 
take temporary jobs in Mississippi were 
unable to find satisfactory accommoda- 
tions for their families and returned to 
their homes at the first opportunity. 





























Ceaal 








4bove—Gasoline-driven engine pumps low gravity 
oil found at 3650 ft. in discovery well of Langsdale 
field, Clarke County. Below—Separators, meter 
runs, and heater used by a dual completion in Bax- 
terville field, Lamar County. Gas and condensate are 
produced from 7760 ft.; 16-gravity oil from 8760. 
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Most new workers seem to be learning their jobs satisfactorily, by 
represent a real liability and expense to superintendents and driller 
until fully trained in their tasks. A large number of these inexperienced 
workers are residents of the areas in which the drilling is being done 


@ Drilling equipment and supply difficulties. Almost every type of 
rotary rig capable of making as much as 3000 ft. of hole may be found 
in the various areas of Mississippi. Some of the newest and heavies 
type of steam and power rigs are used in the areas south of Jackson 
where producing zones may be found below 10,000 ft., but many of the 
rigs are older and lighter types moved in from older drilling areas and 
put into operation with whatever accessories and repair parts that are 
available. 

Procurement of supplies and services to keep these rigs running js 
complicated by a shortage of junk yards, machine shops, trucks, and 
other equipment and materials readily available to operators in normal 
times especially in older producing areas. The operators, supply com. 
panies, and contractors are adding to their stocks and improving dis. 
tribution to the rigs as best they can under wartime conditions by ex. 
pansion of present warehouses and establishment of new bases as the 
search for production spreads over 40,000 to 60,000 square miles of 
prospective territory. 


@ Water supply reported satisfactory. Water from creeks, bayous, | 


rivers, or lakes is plentiful most of the year in nearly all localities, 
Where these sources of water are unhandy or insufficient, ample quanti. 
ties are generally obtainable from shallow wells. No trouble has been 
reported in procuring an abundant supply of water satisfactory for 
drilling, boilers, or cooling requirements in any part of the area. 


@ Arrangements for rig fuel are difficult. Most of the steam rig boil: 
ers are fired with oil due to the scarcity of gas in most of the area. The 
gas-oil ratios in several fields such as Langsdale are even too low to 
supply gas for pumping. Power rigs are likewise operated in most areas 
with gasoline or diesel fuel. It is a real problem at the present time in 
most places to obtain an adequate and satisfactory supply of fuel. 


@ Drilling mud and formation pressure problems. In nearly all pros- 
pective oil areas there is an abundance of natural clay that is used as 
the base for most of the drilling mud. The formation pressures en- 
countered in drilling are usually normal for the depth, therefore little 
weighting material is added to the mud. In fact. care has to be taken 
to prevent the weight from exceeding 11 lb. per gal. in order to prevent 
loss into some of the permeable formations penetrated. 

Complete loss of circulation in some of the deeper fields such as a Bax- 
terville, Gwinville, and Cranfield is avoided by the addition of gel muds 
and flakes. Water loss using the natural mud may reach 40 cc. without 
danger of losing circulation to depths of 5000 ft. In drilling deeper for- 
mations, especially soft shales. the water loss usually should be reduced 
to 10 cc. or less by the addition of chemicals. Mud viscosity of as much 
as 80 sec. obtained by the addition of gel mud and flakes is desirable in 
drilling the loose sand and gravel beds generally encountered from the 
surface to 200 or 300 ft. 
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@ Bits and weights used. Some operators use drag bits to dig the hole 
for surface pipe. Others use rock bits. No difficulty has been reported 
using 14-in. bits to make hole for 9%-in. casing, but 1134-in. bits failed 
in a few cases to provide sufficient clearance for the pipe. In general, it 
has been found safer to use the larger size. Fifteen-in. bits have been 
found satisfactory for holes where 1034-in. casing is to be run. One to 
three bits usually have been enough to drill from 400 to 1200 ft. of hole, 
but no general rule can be applied to all areas. 

Rock bits are favored by most operators for drilling below the sur- 
face string, 854-in. bits are generally used to make the hole for 51-in. 
casing, and 9%-in. bits are used where 7-in. casing is to be set. From 6 
to 33 bits have been required to drill 5100-ft. wells in the Eucutta-Hei- 
delberg area. It is evident that considerable difference exists in drilling 
technique as well as in the drillability of the formations. 

Light weight on the bits (from 1.5 to 4 points) is preferred by most 
drillers, but in some formations the weight must be increased to as 
much as 8 points. Trouble from soft shales and keyseating has been 
the exception, but worn drill pipe and old machinery have caused occa- 
sional failures from fatigue and loss of time for fishing or repairs. 
£ Casing and cementing problems. From 200 to 1800 ft. of 954-in. or 
1034-in. surface casing is set and cemented with from 200 to 1500 sacks 
of cement. The amount and size of the pipe used varies from field to 
feld and from operator to operator depending on the anticipated pro- 
ducing depths and pressures, the depth of fresh water formations, and 
the judgment of the operator. Sufficient cement is generally used to fill 
the annular space between the surface casing and the open hole from 
the shoe to the surface. Very porous and permeable sand and gravel beds 
near the top part of the hole sometimes take up too much cement to war- 
rant filling the annular space completely from the bottom. In fields 
with “sucker” beds like these, a part of the cement is placed in the 
annular space from the top by means of a short piece of 144 or 2-in. 
pipe thrust downward alongside the surface casing. 

Most of the surface pipe used is H-40 seamless with 8 round threads, 
but some of the strings are grade “C” with 10 vee threads. Almost all 
1034-in. O.D. casing used weighs 40.5 Ib. per ft. The 954-in. O.D. casing 
used on a few wells was 32-lb. lapweld. 

The production string is almost always set through the lowest pro- 
ducing zone penetrated and set with from 300 to 1500 sacks of cement. 
depending on the hole conditions and the judgment of the operator. 
Most new wells at the present time are equipped with 7-in. O.D. 23-Ib. 
seamless grade J-55 casing with 8 round threads. Many are equipped. 
however, with 544-in. O.D. 15.5-lb. casing of the same grade, but a few 
operators of wells in the deep high pressure fields prefer to use 75-in. 
33.1-lb. seamless grade N-80 casing. 

@ Perforation and completion practice. Six shots per ft. usually pro- 
vide enough openings into the oil sand sections to obtain satisfactory 
initial production, but in thin or tight pay zones as many as 20 shots 
are fired per ft. to provide an adequate flow into the casing. Consider- 
able care must be used in selecting the proper section or sections to per- 
forate in order to prevent premature production of water or gas. As 
stated before, gas is not abundant in several fields, so water is the main 
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Above—Drill pipe is being pulled out of a 10,540- 
ft. well in Cranfield, Adams County. Below—Alec 
Crowell, director, left, and J. K. Wright, senior pe- 
troleum engineer, right, of the Mississippi Oil and 
Gas Engineering Committee visit battery of individ- 
ual well oil meters in the Gilbertown field, Alabama. 
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thing to avoid when perforating casing. 
Several of the fields such as Heidel- 
berg and Eucutta produce very low grav- 
ity heavy black oil with little gas and 
most of the wells are completed on the 
pump. In the other fields, such as Baxter- 
ville and Cranfield, the wells are com- 
pleted by replacing the drilling mud 
with fresh water and washing them in. 
@ More wells being dually completed. 
As increasing number of wells is being - 
dually completed in certain fields where 
the Tuscaloosa formation is productive 
of gas-condensate from the upper mem- 
ber and oil from the lower. The most re- 
cent completion‘at Baxterville found 54,- 
deg. API gravity condensate with 80,000. 
cu. ft. ratio at 7760 ft. and 15.6-deg. API 
gravity heavy oil with 1500 cu. -ft. ratio 
at 8760 ft. The well was drilled and com- 


24 


pleted in 90 days from the time it was 
spudded to its final completion in both 
sections. 

A retainer production packer was set 
on 2%%-in. 6.5-lb. EUE 8-round thread 
tubing at 8739 ft. The gas-condensate 
sand was tested through a landing nipple 
with a formation tester. A side door 
choke was used. The oil section tested 


- 12 bbl. per hr. on 14-in. choke with 800- 


lb. pressure. 

At Heidelberg, where a multiplicity of 
pay sands are encountered, a recent well 
was completed in the top of four pay 
zones.: This well found the Morrison sec- 


,tion at 4917 ft., City Bank at 5012 fet., 


Stanley at 5080 “ft. and 5140 ft., and the 
Christmas sand at 5260 ft. Although this 
particular well was finally completed in 
only one pay, the Morrison sand from 


4912-4934 ft. with 104 shots, it is cus 
tomary to complete these wells in two 
or more of the various Eagleford 
(Eutaw) sands usually found produe- 
tive. 
@ Complex geological structures con- 
trol development. Completion practice, 
like drilling practice, is controlled by the 
complex geology of most of the produc 
ing structures found so far in the area. 
Production is found in highly faulted 
‘domes, deep seated domal anticlines, 
fault and graben structures, and no 
anticlines. 

In addition to complicated structural 
conditions, drilling and completion prac 
tices are hampered by lateral gradation 
of pay formations from one area to a 
other and by lenticularity from well to 
well in many fields. xt 
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SAFE PRACTICES IN GAS PIPE LINE WORK 


By DON ATTAWAY, Safety Engineer, Natural Gasoline Division 


| EXCLUSIVE | THE first pipe line 
was constructed 73 
years ago to transport gas from Bloom- 
field to Rochester, New York. It could 
not be called a success for it lost its op- 
erators more than $1,500,000 as the re- 
sult of an accident. 

The line was 25 miles long and the 
pipe was made from white pine logs 
12% in. in diameter and bored to 8 in. 
The joints were cut in 2-ft. to 8-ft. lengths 
and the ends were similar to our bell- 
and-spigot pipe of today, with metal 
bands bolted around the joint. 

Many difficulties arose during the in- 
stallation of this line, but the final acci- 
dent occurred when the line was within 
5 miles of Rochester. Some uninformed 
and careless workman accidentally 
closed a valve during the process of a 
test and the entire system, under excess 
pressure, developed thousands of splits 
or unrepairable leaks. Thereafter, the 
line would only carry about 1 Ib. pres- 
sure. 

Thus, the very first pipe line was the 
victim of a serious and costly accident 
that could have been prevented. Even 
today accidents are adding heavily to the 
cost of our pipe line construction and 
operation. 

During 1942, the U. S. Bureau of 
Mines reported on the accident experi- 
ence of 213 pipe line companies employ- 
ing 35,270 workers. These companies 
worked more than 71,000,000 man-hours 
and had 816 lost time accidents. The ac- 
cident frequency amounted to 11.54 lost 
time injuries for each million man-hours 
worked. 

The National Safety Council reports 
for its contest year 1944-45 to date an 
accident frequency of 12.87 for pipe 
lines, and the most recent records of the 
U. S. Bureau of Mines, with 1142 com- 
panies reporting, show a frequency of 
12.10 for pipe lines. 

Reports from many pipe line com- 
panies for 1944 experience show a rise 
in their accident frequency. Some of this 
increase can be charged to wartime con- 
ditions, such as new and inexperienced 
men, workers well advanced in years not 
physically able to meet the requirements 
of pipe line work, and extended working 
hours. 

_ The purpose of this article, therefore, 
is to compile from the experience of pipe 
line foremen, construction engineers, 
safety engineers, and experienced work- 
ers, the safe practices that will enlighten 
new workers and supervisors so that 
costly mistakes and serious injuries can 

avoided. Such safe practices and pro- 
cedures are the most generally accepted 
among the safety rules and regulations 
of various companies and organizations 
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and are not to be confused with federal, 
state, or city rules and regulations ap- 
plicable to the operation of pipe lines. 
As a compilation of experience in acci- 
dent prevention, it should not be assumed 
that it includes every acceptable pro- 
cedure in the field covered. Generally, 
the procedures are intended to cover 
more directly the installation and opera- 
tion of gas pipe lines operating at normal 
pressures, although the practice may 
well apply to pipe lines in any service. 


@ Hazards. The hazards of pipe line con- 
struction and operation range from falls 
and burns to drowning and electrocution. 
Hardly an accident agency is missing 


Sie 











Probably the most 
comprehensive ar- 
ticle ever published 
on safety practices for 
gas pipe line work. 
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from the dangers of this operation. Rec- 
ords show that the worker’s hands, fin- 
gers, legs, or trunk are injured in more 
than 63 per cent of the accidents and 
are involved mainly in mishaps while 
handling material and tools. These body 
parts also suffer largely in falls. The legs 
and trunk are involved in strains, sprains, 
and hernia. These injuries occur largely 
while lifting or handling material, tools, 
and equipment. 

It is well to know that one out of every 
five hand or finger injuries involves in- 
fection. This would indicate a lack of 
attention to minor wounds and abra- 
sions. 


@ Clearing right-of-way. One of the first 
steps in a pipe line installation job is 
clearing the right-of-way. When remov- 
ing undergrowth, vines, and saplings, 
workers should exercise precaution in 
the use of axe, mattox, and machete by 
maintaining a safe working distance 
from each other, tisually 6 to 10 ft. 

In dense growth, workers should wear 
goggles. Numerous eye injuries result 
from snapped branches, broken twigs, 
and flying chips. In swampy country, 
reptiles may be expected and boots 
should be worn. 

In felling trees, all men should be 
warned and in the clear before a large 
tree is ready to fall. Always clear the 


Arkansas Fuel Oil Company 


undergrowth, vines, and overhanging 
limbs before starting to cut down a tree. 

A tree should never be left partly cut. 

Keen edged cutting tools should be 
kept sharp as they are safer and more 
eficient than dull tools. The handles 
should be of good material and securely 
in place. Such tools should never be left 
lying about where they can be stepped 
upon or struck. A safe practice is to pro- 
vide leather cases for carrying such 
tools. Always carry a bare cutting tool 
with the sharp edge down and the hand 
gripping the handle behind the head. 

The use of explosives in clearing right- 

of-way requires expert handling and 
should never be permitted except under 
the rules and regulations of the state and 
federal laws. (See National Safety Coun- 
cil, Safe Practices Pamphlet No. 28 
“Commercial Explosives.” ) 
@ Machine ditching. The trench into 
which a pipe line is laid is usually dug 
by a self-propelled machine, which is 
normally operated by two men. One man 
acts as operator while the other serves 
as a helper and oiler. 

The operator of the machine should 
be a thoroughly experienced man with a 
good knowledge of soil deposits. He 
should be physically fit and have a com- 
plete mechanical knowledge of the ma- 
chine. 

The oiler or helper is charged with 
keeping the machine properly lubricat- 
ed and fueled. He also keeps a watch on 
the right-of-way ahead for obstacles or 
hazards in the path of the machine. 

The oiler should never attempt to oil 
the machine while it is in motion. The 
ditcher must be halted and the engine 
stopped while refueling. Care must be 


The “flip-flop” method of 
applying protective pipe coat- 
ing showing worker pos‘tions. 
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xercised that no fuel is spilled or 
sloshed on the motor or hot parts. 

The oiler should make frequent checks 
of the ditch depth to verify the amount 
of cover earth that will be over the pipe 
line. Usually the ditch is specified to a 
minimum depth that must be maintain- 
ed. This depth is required to permit cul- 
tivation of the soil, protect the pipe from 
lamage, and allow cover dirt to over- 
ome some of the internal pressure. 

[he operator should never leave his 
position on the machine while it is in 
notion. Both the operator and oiler 
should make particular note of any por- 
tion of the ditch that caves, so that the 
foreman may be informed of the danger 
spots to shore or brace to protect the 
laying crew. 

All pipe lines or underearth construc- 
ion encountered while ditching should 
ye identified and marked for the super- 
isor’s information. In case cables, water, 
gas, or oil lines are struck by the cut- 
ting edge of the claws or buckets, the 
machine must be stopped to determine 
vyhether the line has been damaged. In 
he event a leak is produced, the line 
owner must be notified and the leak re- 
paired as soon as possible. 

Often rural roads and highways may 
»e ditched across instead of bored. When 
this is done, a guard should be sent out 
it least 100 yards in each direction from 
the point of the road block to stop or 
warn approaching traffic. These guards 
should be provided with red flags. When 


igns are used, the lettering should be at. 


east 12 in. high. 

Such crossing should only be under- 
taken during daylight hours, but if a 
road is crossed or blocked at night am- 
ple illumination should be provided both 
for the guards and the crossing. 

If a line is stretched across the road, a 
white flag or visible marker should be 
tied to the line in such a position that 
t can easily be seen by motorists. Block- 

E ng of roads is an emergency measure 
ind every precaution must be taken to 
yrotect the public. 

In residential sections, every street, 
railroad, or sidewalk crossing should 
have red flags, flares, or lanterns dis- 
played night and day. Barricades should 
be erected where the ditch crosses walks 

r thoroughfares. 

\ good machine operator is familiar 
with the laws and regulations relative to 
iighway, railroad, and street crossing 
where public liability is involved. 

\t the end of a day’s work, the ma- 
hine may be left in position provided 
t is marked with red lanterns, flares, or 
flags and is not obstructing a highway, 


Top—aA safety-minded foreman ex- 
plaining the correct care and use of 
tools to his men. Countless accidents 
are prevented when supervisors ex- 
plain and instruct. The new men on 
the job need help and assistance. 
Center—Pipe joints should never be 
left suspended like this. 

Bottom—Stove-piping an electric 
welded line in swampy country. This 


operation requires special precau- 
tions and uniform team work. 
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walk, drive, etc. Usually watchmen are 
employed for night protection of tools 
and materia ; 

@ Hand ditching. Small-sized, short 
lines, and lines in unfavorable terrain 
are usually ditched by hand. This in- 
yolves the use of common ditching tools 
such as picks, shovels, mattox, spades, 
etc. The care and use of these tools is 
important. 

Every shovel should have a good, 
strong, smooth handle to prevent splin- 
ters and allow firm gripping. Shovels 
should not be thrown flat on the ground. 
It is safer to stack them carefully or 
stick them in the ground with the handle 
upright and in such a place or manner 
that they will not be a hazard or obstacle. 

Picks should be sharp and have the 
head securely fastened to the handle. 
Many severe injuries have resulted from 
the head of the pick, when in highest po- 
sition over the worker’s head, sliding 
down the handle and striking the man’s 
head or pinching his fingers. 

There are more than 50 types of ditch- 
ing tools. Often shovels and picks are 
used that are not suited to the type of 
work to be done. Strains and pulled 
muscles result. Selecting the tools de- 
pends upon the physical makeup of the 
men, the nature of the work, and the 
material to be handled. Dull tools are 
definitely a hazard. 

A trench deeper than 4 ft. should be 
shored if the soil is loose. 

Ditchers should be spotted about one 
joint of pipe apart. If conditions arise 


that require two men in a common ditch, 
they should be at least 6 ft, apart. 

Foremen should observe workmen to 
determine if their use of the ditching 
tools is correct. Inexperienced workmen 
should be fully informed on how to use 
their equipment. 

@ Handling pipe-racking. Pipe required 
for lines is usually procured from ware- 
house yards and racks. Whenever pos- 
sible pipe should be racked in piles no 
higher than 4 ft. Tiers should be sep- 
arated with substantial strips and block- 
ed adequately at both ends. . Z 

The strips should be of at least .}-in- 
material and the pipe should be racked 
evenly in a vertical direction to prevent 
pinching of the strips. 

All pipe under 8 in. O. D. should be 
securely blocked with 1-in. thick blocks, 
nailed to sill or strip. All pipe over 8 in. 
O. D. should be secured by at least 2-in. 
blocks. 

A hardwood hand-stick should be used 
in handling pipe 3 in. or over when load- 
ing or unloading. It makes the job easy 
and safer. Using the hand in the open 
end of the pipe exposes it to cuts and 
crushes. 

When brushing or cleaning pipe, 
gloves with leather palms and approved 
goggles should be worn. 

The top of pipe racks, whether wooden 
or metal, should not be above truck bed 
height and the surface of the driveway 
for truck approach should be level and 
parallel to the rack. 

Supports under wooden racks should 


be at least 10 in. by 12 in. and strongly 
cross-braced. Such racks should be in- 
spected at frequent intervals for rot or 
decay. 

The rack weight capacity should be 
such that five tiers of pipe will not over- 
load it or extend past a worker’s shoul- 
ders. For safety, workmen on the ground 
on each side of the rack should be able 
to see each other at all times. 

When pipe of various lengths is 
racked, the longer pieces should be on 
the bottom. Uneven load distribution on 
the rack can cause a collapse that may 
injure men or damage pipe. 

Pipe should not be skidded across 
spans greater than 12 ft. and the skid 
poles should not be set at a greater 
than quarter pitch. The skid should be 
of heavy, strong material, and so placed 
that it cannot jump or jerk out of posi- 
tion and allow pipe to fall. 

Unloading pipe from flat cars and 
gondolas usually requires a gin pole and 
winch line. Extreme care must be taken 
at all times to keep workmen in the 
clear. Cables and lines used in this op- 
eration. must be kept in good condition. 
@ Handling pipe—trucking and string- 
ing. Pipe is usually transported to the 
right-of-way and strung by means of 
trucks and trailers. Each individual truck 
has a load capacity permit and safe driv- 


ers know this limit. Trucks should never 


be overloaded. 

In loading the truck, the bottom layer 
of pipe should be secured in place by 
chock pins on each side of the bolster. 
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Right— 
Crew lining 
up pipe for 
electric 
welding. 
Note winch 
tractor posi- 
tion facing 
joint for 
safe opera- 
tion. 


lhe use of chips, wooden blocks, clods, 
etc., as temporary chocks is hazardous. 

The fully loaded truck of pipe should 
not be moved from the rack until it has 
been firmly chained and boomed. If pipe 
is of extra long lengths, a center chain 
should be required. Workmen should 
keep from-beneath the load until it has 
been boomed. 

Ample clearance must be left between 
the cab and the ends of the pipe to per- 
mit the bed bolster to turn freely on 
sharp curves. Severe accidents have re- 
sulted from pipe being loaded too close 
to the driver’s seat. 

Accurate tally should be made of every 
load of pipe and the driver informed of 
the exact number of joints. 

The driver should stop after driving 
a short distance and inspect and check 
his load for position and secureness. 

In stringing pipe along an open ditch, 
the truck should be on the side opposite 
the excavated earth and far enough away 
from the ditch edge to prevent the truck 
weight caving in the trench wall. Work- 
men should stay behind the truck and 
never on the trench or line side where 
falling joints may strike them. 

The top tier should be the first joints 
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strung. Slipping joints out of the middle 
or side of the load should be avoided. 
The back end of the joint should be 
dropped first to prevent kick-back or 
side-lash. Pipe joints should not be 
thrown off with the truck in motion. 
Many drivers believe this is a safe pro- 
cedure and a time saver. Such is not the 
case. The truck should be at a standstill 
when the joint is dropped as this makes 
it possible for the pipe to be properly 
spaced for the laying crews and elimi- 
nates extra handling to bring the pipe 
into position. It also reduces damage to 
the pipe ends and threads. 

Pipe dropped from a truck in motion 
may catch under a wheel or in the truck 
frame and upset the entire load. 

Lifting ends of heavy or wedged pipe 
joints should be avoided. A pry bar or a 
hardwood hand stick should be used. 
Severe back injuries and crushed fingers 
result from mishandling pipe joints. 

Stringing trucks should not attempt 
to cross mud flats, deep ravines, and 
hazardous places. Such pipe can be 
safely strung by team or hand. 

No less than four men should attempt 
to carry a 20-ft. joint of 4-in. pipe. Pipe 
of a smaller size can be handled in 20-ft. 


Top left—Welder making tack with 
joint held suspended by winch. Note 
clamp for holding beveled pipe ends 
in position. This welder is wearing cor- 
rect protective devices and clothing. 


Top right—Method of installing 
one of four new 8-in. gas lines 
across Red River. This makes the 
seventh of a series that connects 
a 20-in. main line from Monroe to 
Shreveport, Louisiana. Note the 
excavations from top of bank to 
water’s edge, a distance of 35 ft. 


lengths by two men. Pipe of a larger size 
requires many more men and should be 
moved by truck or team. In carrying pipe 
manually on pipe lines, the joint should 
be supported by carry-irons and not lift- 
ed by means of the hands in the open 
ends. 

Pipe stringers should avoid driving 
over dropped barbed wire fences as the 
wires may tangle and hang under the 
car and snap back into worker’s face. 
Gaps are usually cut for such crossing. 
@ Laying screw pipe. Much of the pipe 
used in lines up to 4 in. is of the screw 
type joint. This operation requires 4 
crew of 6 to 8 men depending on 
pipe size. For 4-in., a full crew would 
require four tong men, one pipe stabber, 
one collar pounder, one back-up man, 
and one jack board man. A safe job re- 
quires adequate manpower. 

Snap-on tongs are more desirable for 
laying pipe as lay-tongs of the scissors 
type cause many finger injuries when im- 
properly handled. These scissor tongs 
should be carried by two men in a ¢ 
position. The handle or point man is re 
sponsible for setting the tongs in 
open position so that the helper can 
place them on the pipe. He also manipu- 
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Jates the handles to cause the tong keys 
to bite and hold the pipe. 

Faulty or slipping tong keys should be 
replaced immediately. 

Pipe tongs should be set on the pipe 
no farther than one-fourth the length 
from the threads and each additional 

air should leave ample working space 
for the tong crew. Raising tong handles 
higher than the shoulders and riding 
them to the ground is bad practice. 

The collar pounder is usually a sub- 
foreman in charge of the crew to see that 
the pipe is placed on the jack board in 
the correct position while the tong crew 
sets up the joint to be stabbed. The pipe 
stabber guides the pipe into the collar 
recess and prevents cross-threading and 
coupling spoilage. Several rounds of rope 
can be used for spinning the joint into 
make-up position. 

The back-up man should set a pair of 
chain tongs on the laid pipe to prevent 
rolling in the direction of the turn. The 
back-up tongs should be placed with the 
handles resting on a block or board to 
prevent them digging into the earth or 
kicking back. 

Chain tongs are easily loosened by a 
blow on the back of the jaws with a ham- 
mer. Fingers should be kept from under- 
neath the chain or the jaw. 

Usually a growler board or skid should 
be firmly placed under the jack board or 
pipe ends. 

The tong men should alternate their 
turns until the threads are well into the 
collar. Both sets of tongs should work 
together for the final make-up. The col- 
lar pounder usually hammers the cou- 
pling during this operation to insure 
threading and to provide a work rhythm. 

Much pipe can be laid by a well or- 
ganized crew during one day by follow- 
ing a definite routine of duties and there 
is little chance of an accident if each 
man completes his task on time. 


@ Laying coupled pipe. Gas companies 
do not look with favor on threaded pipe, 
due to its tendency to leak. A Dresser 
coupled joint is used extensively on me- 
dium pressure and large size lines. 

This joint is made up of a follower 
ring, gasket, and middle ring placed over 
a plain end pipe. Another follower and 
gasket are placed over the other pipe 
being coupled. This pipe is then placed 
in the middle ring tight against the bead 
dividing the two pipe ends. The gaskets 
and followers are then pulled in place 
and the bolts inserted in holes provided 
for them. 

These bolts should be inserted and 
partially tightened in pairs opposite each 
other. Usually the bolt on the top of the 
pipe is tightened first, the bolt on the 
bottom of the pipe next, then the bolts 
on opposite sides of the pipe. After all 
bolts have been placed and evenly tight- 
ened, the final tightening is done. 

Care should be taken to see that equal 
distribution of tension is put on the bolts 

olding the gaskets in place. 

A special socket wrench should be 
used for bolting Dresser couplings and 
two men working at this operation make 
a fast, efficient crew. 

The lining-up crew should consist of 
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Diagram of proper and improper methods of making a large river crossing. 
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ample men to handle the size pipe used. 
In large-diameter lines, a boom-tractor 


should be used. 
@ Acetylene welded lines. Welded lines 


have a high safety factor. A properly’ 


welded joint is stronger than the orig- 
inal pipe. Some of the disadvantages are 
large crews, expensive and bulky equip- 
ment, pin hole leaks, and the use of 
highly skilled workers. 

The “firing-line” method of welding is 
fast, but it requires a full crew. It should 
consist of a line-up gang, a firing gang, 
and a bell-hole crew. 

The line-up crew should have a fore- 
man, two welders, and at least 12 work- 
ers for lining the pipe, which should be 
tack welded at two or more places. 

Skids and dollies should be strung by 
truck ahead of the crew. All skids should 
be firm and sound. 

Not more than five 40-ft. pipe joints 
should be lined up for a single string or 
roll. 

The firing gang should have a fore- 
man, four welders, and four pipe turn- 
ers. Each gang should have one relief 
welder. 

The bell-hole crew should consist of 
four bell-hole diggers, two welders, and 
a helper. 

The “stab-on” method is an all bell- 
hole system that should be used on short 
lines of small diameter. It requires few 
men, usually enough to handle a pipe 
joint and two welders with helpers. The 
pipe should be lined up or stabbed onto 
the end of the line and tacked. Some- 
times a “grass-hopper” is used and tack- 
ing is unnecessary. Two welders make 
the bell-hole weld, each working on a 
side. 

The safe procedure is for one man to 
start at the top center of the pipe and 
weld down his side. The other welder 
starts at the half way point on his side 
and welds to the bottom center point. 
The first welder meets and joins the weld 
of the second man. While he is complet- 


ing the bottom half of his weld, the sec- 
ond man moves to the top center and 
welds down his side to the half way 
point at which he started. In this man- 
ner, all four quarters are welded with- 
out interference or hazard on the part 
of either welder. 

The “stove-piping” method uses few 
men but usually requires a boom-tractor. 
As few as six pipe men, two welders and 
helpers with a foreman make a full crew. 
The pipe should be skidded high enough 
so that a joint may be picked up by the 
tractor and lined by the crew. The weld- 
ers work from opposite sides and make 
the weld. 

If portable acetylene generators are 
used, one experienced man with each 
generator is required for safe operation. 
These generators should not be closer 
than 10 ft. to the firing line and should 
be protected against freezing during win- 
ter operations. 

When fully charged, generators should 
not be moved or lifted, but should be 
firmly fixed to prevent overturning. 

When opening carbide cans, tools that 
may strike a spark should be avoided. 
Punctured or ruptured drums should be 
used promptly. 

The carbide residue from a generator 
is slacked lime and should be dumped 
some distance from operations. 

If cylinders are used for acetylene gas, 
they should be handled with extreme 
care and valve protecting caps replaced 
on all drums not in service. Never drop 
or throw an acetylene drum. 

The cylinder valves should always be 
closed when work is finished or the drum 
is empty. Always mark empty drums 
plainly. 

Keep cylinders away from actual weld- 
ing so that slag, sparks, or flame cannot 
reach them. Never use drums, cylinders, 
or barrels as work benches or rests while 
welding. Oxygen cylinders, when full, 
are under a pressure of 1800 to 2000 lb. 

Always open cylinders slowly and use 
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the proper wrench. After the pressure is 
adjusted, the valve should be fully open- 
ed to prevent leakage. 

Acetylene cylinders should be stored 
or used with the valve end up. Do not 
allow them to lie on their sides. 

Always call gases by their proper 
names. Say oxygen and acetylene — not 
gas or air. 

Oxygen cannot be used as a substitute 
for compressed air. A serious accident 
may result if it is used to dust clothes, 
drive pneumatic tools, or blow out pipe. 
Remember always-—never allow oxygen 
to come in contact with oil or grease. 

Never attempt to repair or adjust cyl- 
inder valves or regulators. Always stand 
to one side of the glass covered gage 
faces when opening the valve. _ 

A leaky hose is dangerous; repair at 
once. Don’t attempt to wrap hose with 
tape. Keep welding hose clear of sparks, 
slag, oil, grease, or acid. New hose is 
dusted inside with talc, which should be 
blown out before using the hose. 

A good welder does not rub his torch 
tip on the work to clean it and he does 
not use the tip to pry pipe ends apart. 
It is dangerous to use the back of the 
torch as a hammer. 

Safe welders do not allow laborers to 
use their torch nor do they use oversize 
tips, nozzles, stems, or high oxygen pres- 
sure, 

Welders and helpers must wear shaded 
goggles during operations. Such goggles 
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should be correctly fitted of non-inflam- 
mable material, properly ventilated to 
prevent fogging and easily cleaned. 

Welders should wear fire-resisting 
gauntlet gloves. Woolen clothing is pref- 
erable to cotton. Jumpers and overalls 
should be free of grease and oil. Sleeves 
and collars should be kept buttoned and 
high top shoes or boots worn. Ear screens 
or covers should be worn during pipe 
welding in a prone position. 


@ Electric welded lines. The organiza- 
tion of electric welding crews is similar 
to acetylene crews. Usually the electric 
generator is driven by a gasoline engine 
and mounted on a truck or trailer. Large 
insulated ‘cables carry the current and 
one end must be attached to the pipe 
while the other end is attached to a. de- 
vice for holding a welding rod. 

Electric generators produce high amp- 
erage and can electrocute instantly. They 
should be properly grounded when in 
use and only experienced men should 
adjust or regulate the machine. All ca- 
bles should be kept free of oil, grease, or 
acid and inspected frequently for bare 
spots or breaks. 

All electrodes, holders, and equipment 
should be kept perfectly dry. Special 
precautions must be taken in wet weath- 
er or damp working areas. 


PHOTOS BY J. E. HAMPSON 
Arkansas Natural Gas Corporation 








Top left—Welders making final welds 
before line is lowered into ditch. Note 
large gap cut in barbed wire fence and 
safe skidding of pipe to protect work- 
men. 

Top right—Ditching machine and crew 
in operation. Note numerous exposed 
cables and moving parts requiring con- 
stant attention. 

Bottom—Every pipe line crew should 
have a first aid kit on the job. Prompt 
attention to injuries prevents infection, 
relieves pain, and often saves lives. 


All electric welding should be screen. 

ed or barricaded so that light rays will 
not affect other workers. All welders 
and helpers must wear hoods or goggles. 
Flash rays can seriously burn unpro- 
tected eyes for some distance. 
@ Fire protection. All pipe line trucks, 
machines, and especially welding crew 
transports should be equipped with port- 
able type non-conductive chemical fire 
extinguishers. 

Safe welders light their torches with 
friction lighters and -never enter 
holes or tanks without first testing for 
inflammability. 

Oil and grease deposits in pipes are 
dangerous. Clean them out before weld- 
ing. 

Welding in grass, weeds, dead leaves, 
etc., is dangerous. Clean the area oF 
cover with damp earth. 

Be sure that lines are open end or 
blocked by gate valves or blanked be- 
fore welding on them. 

@ River and road crossings. Each com- 
pany has its own method of making river 
crossings but a safe practice is to di 
the main line into several smaller pat 
allel lines. 

The lines should be laid with an up 
stream arch so that the flowing water 
pressure will tend to compress the 
and resist the current. 

In shallow water, the lines should be 
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in a trench made by a dredge and often 
heavy river Clamps can be used to pro- 
tect the pipe joints and add weight to 
the pipe. , 

River crossings should be made with 
extreme caution. Loose or quick sand is 
to be avoided and working crew mem- 
bers should all be able to swim. 

If the understructure of existing 
bridges is used to support lines, they 
should be well placed to permit expan- 
sion and vibration and situated to avoid 
overload. Modern pipe line suspension 
bridges are excellent and are used fre- 
quently. 

Permits must be obtained from state 
and federal agencies before crossing 
navigable streams. Permits for public 
highway and road crossings must be ob- 
tained from state and county highway 
departments. Railroad crossings also re- 
quire permits and must meet specifica- 
tions. 

Vented crossings are required by many 
states and this necessitates the line be- 
ing cased. All crossings should be mark- 
ed by a post or sign on each side of the 
road. 
While boring crossings, crews are 
often required to work in deep trench 
ditches that should be shored and braced 


to prevent caving. 


@ Fittings. Valves on pipe lines should 
be protected by adequate gate boxes or 
guards. Valves on high pressure main 
lines should be protected from tamper- 
ing by locks or detachable wheels. 

Valves should not be hammered or 
forced by bars and levers as such treat- 
ment may produce a break or rupture. 

Stuffingboxes on gate valves should be 
kept packed and lubricated. In tighten- 
ing stufingbox glands, alternate between 
each nut so that the gland will not be 
broken. 

Plug valves require lubrication at in- 
tervals to insure ease of action and posi- 
tive shut-off. 

Always line flange holes with a spud 
wrench or drift pin. Keep fingers out of 
the lange holes. 

Gate valves should be installed with 
the stem upright. If upside down, liquid 
or scale may be trapped in the bonnet 
and jam or freeze the disk. 

The face of all flanged equipment 
should be thoroughly cleaned and gas- 
kets wiped dry before using. 


@ Protective coating. Steel is certain to 
corrode in the ground. Some earth de- 
posits produce more corrosion than oth- 
ers. Lines in swamps, near electric lines 
or rails, or in acid or ore deposits, cor- 
tode badly. Special wrapping machines 
are usually employed to coat and wrap 
lines. The use of asphalt and tar doating 
is popular because of low cost, ease of 
application, and degree of protection ob- 
tained. 

This operation requires heating the 
material. Spilled or sloshed liquid will 
burn the skin badly on contact. For safe 
operation, one man should handle the 

ting and another transport the liquid 

to the two applicators. 
these men should wear gloves and 
goggles while handling the hot coating. 

The brush method of coating the pipe 
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Army oil training 


A new training program for oil 
operations officers supplying pe- 
troleum products to the war front 
has been inaugurated by the 
Army, according to Maj. Gen. E. 
B. Gregory. Care has been taken 
to select for this training officers 
having a civilian background of 
oil industry experience. Classifica- 
tion is according to type of ex- 
perience. Selected officers are be- 
ing grouped for special training. 
After instruction in the Army 
school, the officers will be assign- 
ed temporarily to different phases 
of military petroleum products 
work. They will be trained in 
groups of 20 and as they are 
placed in positions where need- 
ed, new men will be found to re- 
ceive training. 

It is not a new policy for the 
Army to place responsibility for 
handling military oil products sup- 
ply in the hands of industry per- 
sonnel, Maj. Gen. Gregory said. 











is often used, but the sling or “flip-flop” 
method is popular. In this operation, 
two men see-saw the rag or sling so that 
each man flops his side on top of the 
pipe on alternate strokes. A bucket man 
pours the hot coating on the sling and 
in this manner, the top and bottom of 
the pipe are coated in a single operation. 

Coated pipe should be carefully in- 

spected for holidays or skips before it 
is lowered and covered. 
@ Lowering and backfilling pipe. Low- 
ering the line into the ditch requires care 
and team work. The lowering-in job 
should be started from the end of the 
line and never in the middle. A good 
practice is to lower-in the line as it is 
completed. 

Large size lines are usually hoisted by 
means of a winch, gin pole, or frame 
while the skids are removed and care- 
fully lowered into the ditch with a winch 
or several turns~of rope around the 
frame. Strong, sound rope should be used 
for this operation. 

Small diameter lines are usually low- 
ered in by means of hand-lines. In skid- 
ding or moving pipe across the ground 
or skid-poles, a bar or pry-pole should 
be used instead of the hands. 

Ample slack should be left in lines to 
permit expansion and contraction. 

Lines should never be thrown into the 
ditch. Strains and breaks result from 
violent pipe handling and frequently lim- 
ber pipe backlashes and strikes work- 
men, 

The line should be tested to one and 
one-half times its normal working pres- 
sure before it is backfilled. Air or water 
is usually employed for this test. Inspec- 
tion should be made promptly for leaks. 
These should be marked and repaired 
after which the line should be retested. 

Backfilling of large lines is usually 
done by means of a machine or “mormon 


board.” In this operation, a wire cable 
pulls the bucket or board toward the 
machine and earth is dumped into the 
ditch. This operation requires two extra 
men if the board must be pulled back 
manually after each back-fill. Mormon 
boards should have suitable handles. 

All loose earth should be returned to 
the ditch, which should be completely 
filled and left with a slight ridge so that 
settling will not leave a furrow. 

Lines laid in cities, along and across 
highways and railroads, should be firm- 
ly tamped after backfilling. 

The ends of incomplete lines should 

be capped or plugged. Lines should nev- 
er be left suspended in the air as they 
may drop or break. 
@ Maintenance and repairs. Pressure on 
all lines should be reduced to a safe de- 
gree before uncovering them to make 
repairs. Many fatal accidents have re- 
sulted from removing the earth load from 
faulty and weak spots on lines under 
pressure. Foremen should see that dis- 
patchers and switchers are notified be- 
fore repairs are made to any line. 

Block gate valves should be locked or 
marked with signs when closed for re- 
pair work. 

All tools should be kept in good work- 

ing condition and should be selected for 
the job. The use of nipples as handle ex- 
tensions is bad practice. “Cheaters” slip 
and cause injuries. Makeshift repairs are 
only temporary and are usually danger- 
ous. 
@ General. Each truck and crew should 
be equipped with a full first-aid kit and 
regardless of how slight the injury may 
appear, first-aid should be rendered. 

Every foreman should see that his men 
are equipped with the protective devices 
that the job requires. Goggles are far 
cheaper than artificial eyes. 

The completion of every job requires 
cleaning up loose material, junk, and 
equipment. Good housekeeping is part 
of every job. 

There is no such thing as a practical 
joke on the job. Horseplay and pranks 
lead to severe injury and should not be 
permitted. 

Pipe line work requires attention, 
team-work, and supervision. The use of 
intoxicants by workers cannot be tol- 
erated. 

The energy required for pipe line work 
demands that workers obtain ample rest 
and sleep and that they eat adequately 
and properly. Sick men endanger them- 
selves and other workers. 

Each company has its individual 
equipment and these safe practices can- 
not cover all conditions, but the fact 
that safety and good operations are in- 
separable should immediately suggest or 
create procedures to be followed in any 
phase of pipe line work. 
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Often a jump ahead of the In- 
dustry’s own advances, Cooper-Besse- 
mer has supplied compressors and 
prime movers designed to handle the 
additional processes and everchang- 
ing requirements which have marked 
the phenomenal developments of the 
American Oil and Gas Industry. 


This explains why many leading oil 
and gas companies operate Cooper- 
Bessemer units ranging all the way 
from early steam engines to modern 
Diesels and to the last word in gas-en- 
gine-driven compressors—the compact 
2-cycle V-type G-MV. In fact any num- 
ber of the early Cooper-Bessemers are 


SUMP by Jump, 





still in service—just can’t be discarded 
because even today they still do an 
efficient, profitable job. 


Currently, however, more and more 
G-MV compressors are being specified 
for the highly exacting processes in- 
volved in the extraction of new gas and 
petroleum derivatives — another 
“jump” ahead that even the general 
public is aware of with its promise of 
unlimited peacetime benefits. 


Are you familiar with Cooper-Besse- 
mer’s latest developments in automatic 
control? Do you know about the ad- 
vanced engine and compressor fea- 
tures that insure maximum “on-stream” 
time and forbid those costly, surprise 
shut-downs? The new G-MV Bulletin, 
now on the press, has 48 pages full of 
pertinent information, profusely illus- 
trated with drawings, diagrams, and 
photographs. Send for it today. 
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0 Miracle Lerivatives 


* During the past thirty years 
oper-Bessemer has furnished many 
of the Pure Oil Company’s engines 
and compressors. This compressor 
station in their Toledo refinery illus- 
trates the latest in a “jump by jump” 
record of progress in engine and 
compressor development — and it’s 
still going on. 





¢ Latest Cooper-Bessemer instal- 
lation at the Pure Oil Company’s 
Refinery consists of seven modern 
Type G-MV’s totaling 3200 com- 
pressor horsepower, compressing air 
and gas for the production of 
toluene. Five of the seven G-MV’'s 
are shown in the top photograph 
above. 





Automatic speed control as de- 
veloped by Cooper-Bessemer main- 
tains a discharge pressure that is re- 
markably constant. In the view at 
right showing the operating end of 
one of the above G-MV’s, the control 
mechanism is clearly shown. Flow 
rate, torque, time cycle, or other de- 
sired functions may also be auto- 
matically controlled. 


Y Cooper-Bess 


" re & a * 
M 4 WU M 


Dalia: : ek Pampa and Odessa 


THE PETROLEUM ENGINEER, May, 1945 














P 532.91 


DETECTION OF SPENT ACID AFTER ACIDIZING 


By R. GEORGE MIHRAM, Halliburton Oil Well Cementing Company 


EXCLUSIVE | Tue oil from some 
limestone forma- 
tions is produced by a water drive con- 
dition, either complete or partial. After 
acidizing wells in formations of this 
nature, it is usual for the spent acid to 
return to the bore hole when testing is 
begun, either by pumping or swabbing. 

Sometimes the volume of spent acid 
recovered is considerably greater than 
expected and suspicion is directed to- 
ward a bad cementing job or to adverse 
results from the acid causing it to pro- 
duce excess formation water. This water 
might have two possible sources: 


1. The water table of the forma- 
tion may be higher than suspected 
so that the treatment increases 
water production rather than the oil 
production. 


2. The cement around the bottom 
of the casing may have been per- 
forated due to pressure, etc., allow- 
ing water to follow down the casing 
por be produced with the spent 


In either case, information regarding 
the presence of spent acid is desirable 
so that those concerned may know what 





PER CENT 
SPENT ACID 


RATIO OF 





PER CENT SPENT ACID VERSUS RATIO OF CA/CL, PHX10-' 


FORMATION WATER USED: 
CA — 1800 PPM. 
CL — 49,000 PPM. 
Ph — 6.93 


SPENT ACID USED: 
(15% HCL SPENT ON 
CA — 86,000 PPM. 
CL — 141,000 PPM. 
— 1.57 





TO CHLORIDE, OR PH X 107' 
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procedure to take in: making repairs o; 
putting the well into production. 

At first glance, it appears that the 
detection of spent acid would be 
simple, but experience has shown that 
this is not true. Several methods haye 
been useful in certain areas but fail jp 
another area. A high calcium content 
indicates spent acid, but many forms. 
tion waters carry a large concentration 
of calcium, which makes this test incon. 
clusive or at least not universally ap 
cable. The same objections are found in 
tests based on the chloride content, Sey. 
eral methods, based on trace compo 
nents or impurities of the acid or forma 
tion, such as sulphate content and iron 


content, are also localized. In ; 
to being localized, these trace ods 


usually are only qualitative or 


much time and skill to obtain quanti: 


tative results. 

Two simple methods have been de 
veloped for determining the amount of 
spent acid being produced at any time 
following an acid treatment. The time 
required to make these determinations 
is also shown. ae 

The two methods are: pH, or hydro 
gen ion measurement, and determina 
tion of the ratio of the calcium content 
to the chloride content. @ 


@ pH method. This method requites 
from a few seconds for a qualitative 
swer to 15 minutes for a quanti 
result, depending upon the accuracy 
sired and equipment available. of 

For qualitative results, a strip of pl 
indicating paper* is all that is 
and the time consumed is only a few 
seconds. do 

For wellhead checking, this is very 
useful, for no bulky equipment is. te 
quired. For a quantitative result, how- 
ever, some sort of pH measuring 
ment is necessary, such as a pH meter 
or color comparator. 

This test depends upon the “residual 
acid” or that part of the acid that has 


not reacted upon the limestone of the 


formation. Usually 15 per cent hydro- 
chloric acid is used in treating oil wells. 
If, for example, it is assumed that 99.9 
per cent of the acid has been completely 
reacted, and neglecting other factors, 
such as the buffering effect of calcium 
chloride, changes in volume, etc., 
theoretical pH of the spent acid can be 
calculated as below to give a pH 
2.34. 
15 per cent HC] = 161 grams HCl 

per liter 
0.001 * 161 = 0.161 grams HCl 

unused. 

* ° ° th color 

matthing short, such os the ‘Pieher Alk-Ae 


Tester. Several of these indicating papers arf 
available on the market. 
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“Walking” Mechanism of This Giant Dragline 


Employs Massive Roller Chain Drive 


One of the most massive multiple-strand roller chain drives ever 
installed in this country is employed in the power train to the 
cams of the walking mechanism. 

This Diamond Roller Chain drive consists of 4-strand 2%-inch 
pitch chain meshing with sprockets of 3 foot and 7 foot diam- 
eters. It will easily handle peaks of 2000 horsepower. The ultimate 
strength of the chain is 200 tons. 

The durability is such that no provision for chain take-up is 
ined ‘ required. The center distance of the sprockets is fixed—no idler 





ome heme Gammee 
\ } 


me hom a jemmee? 





. is needed. This conforms to customary practice in the installation 
addin vy qian ys vaam ot (OPEN ! of heavy duty drives as used, for example, in the oil industry. 
yn \--} | =F On leading makes of drilling rigs, for wells of 5000 to 15000 
etait foot depth, and deeper, including those with engines of total 
ae rating in excess of 1000 HP, the drives in the 3- and 4-speed 


transmissions are equipped with parallel Diamond Roller Chains, 
the two sprockets for each of the various 
ratios being installed on a common, fixed 
center distance. 





Plan Now for Machinery Improvements 


Diamond Roller Chains are available for transferring 
power at very low speeds or at speeds as high as 8000 
r.p.m., and in capacities from a fraction of a horse- 
power up to several thousand. DIAMOND CHAIN Catalog 617 contains 
& MFG. CO., 441 Kentucky Ave., Indianapolis 7, Ind. 96 pages of rolie 


choin data. 
Offices in All Principal Cities. mail aw aoe 


DIAMO 
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ROLLER 


This Diamond Roller 
Chain weighs almost a ton, 

but constitutes less than 1/10 of 
1% of the weight of the dragline. 











0.161 0045 
36.5 - 


H-+- per liter. 


pH = : 


log H-+ concentration 
°8 45x 10= 
= log 2.22 K 10° = 2.34 

The pH of most oil field brines lies be- 
tween the values of 6 and 8, hence, a 
very small amount of residual acid gives 
a distinct change in pH value. There- 
fore, any sample having a pH between 
2 and 6 probably contains some spent 
acid. Of course, other factors enter in 
and the pH of spent acid made in the 
laboratory using 15 per cent hydrochlor- 
ic acid was actually 1.57. 

The advantages of this method are: 
The pH may be checked in a matter of 
a few seconds, and the equipment re- 
quired is simple and may be carried in 
the pocket. A refined laboratory instru- 
ment such as the Beckman pH meter, 
Hellige comparator, or other laboratory 
type instruments can be used if avail- 
able, or if quantitative results are de- 
sired. 

The disadvantage is that quantitative 
measurements are very difficult to ob- 
tain, except when excellent laboratory 
facilities are available. As a result, it is 
recommended that this method be re- 
served for rapid field determinations, 
using one of the available pH indicating 
papers. 





@ Ratio method. The ratio method re- 
quires the use of limited laboratory fa- 
cilities and some laboratory technique; 
however, the equipment required is not 
very great in either cost or amount. The 
time required is usually about 2 hours. 






= 4.5 & 10~* equivalents GAGE GLASS KINK 


FASTEN a bright flash or projector 
type light in position A, below the gage 
(not above), so that the light will shine 
on gage glass B. . 

Then examine the result from various 
positions in the room. You will find that 
when the light is properly 
placed in this manner the 
liquid level can be clearly 
seen. It will have the appear- 
ance of a “band of light.” 

This is a worthwhile 
safety precaution as well 
as time saver. A perma- 
nent light placed in posi- 
tion A will very likely re- 
sult from trying the 
light in different posi- 
tions and will prove to 
be a valuable aid. 

° kkk 


/ 
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This method depends upon a knowl. ' 


edge of the formation water for its quan- 
titative nature. The method itself is 
based upon the ratio of calcium to chlo- 
ride in the sample. The usual oil field 
brines will carry about 1000 parts per 
million calcium and about 50,000 parts 
per million chloride, which gives a ratio 
(calcium/chloride) of 1000/50,000, or 
0.02. Of course, this factor will vary 
from formation to formation, but will 
remain somewhere in the order of 0.01 
for most brines. The theoretical factor 
for spent 15 per cent hydrochloric acid, 
which contains about 88,000 parts per 
million calcium and about 156,000 parts 
per million chloride, is 0.56. The pres- 
ence of free acid would lower this value 
some, but the factor would always be 
in the order of 0.5 for spent acid. From 
this it is apparent that if one knows the 





formation water ratio, a quantitative 
value of any mixture of formation water 
and spent acid may be determined with- 
in the limits of accuracy required. In 
fact, a fair estimate may be made with- 
out any specific knowledge of the forma- 
tion water. 

The methods of making the calcium 
and chloride determinations are the 
standard volumetric methods as de- 
scribed in standard analytical publica- 
tions and: need not be repeated here. 

The advantage of this method is that 
conclusive quantitative results can be 
obtained in approximately 2 hours. 

The disadvantage is that some labora- 
































TABLE 1} 
Per cent spent acid pH* Calcium (ppm) | Chloride (ppm) Ratio, calcium to 
blonde 
100 1.57 86,700 141,000 0.614 
50 4.50 +600 95,000 0.470 
20 5.78 19,300 68,000 0.284 
10 6.21 10,600 58,200 0.182 
5 6.54 6,300 52,500 0.120 
1 6.80 2,700 50,300 0.054 
0.4 6.84 2,000 50,000 0.040 
None 6.93 1,800 j 49,000 0.037 
" *Determined with Beckman pH meter. 






tory glassware and skill are reg 
which definitely limits the field ap 
tion of this method. 


@ Dolomitic areas. In some areas 
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mite formations are acidized. The al 
calculations are based on limestone { 
mations, and because dolomite ig 
garded as calcium magnesium carbe 
and limestone is calcium carbor 
factor may be used in these dole 
areas to convert the calculations tg 
limestone basis. The following corres. 
tion should be applied in these areas, 
parts per million calcium , 
(determined) 

2.0 = parts per million calcium 
(total) 4 

The total calcium as calculated is 
used in obtaining the calcium/chl 
ratio instead of the determined cale 
@ Laboratory investigation. A 
acid was made up in the labo 
using 15 per cent commercial } 
chloric acid (muriatic acid) and 
marble. This spent acid was diluted 
a formation water having the follo 
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analysis: 
EER Soe rente 1,800 ppm Th 
| ERS: 49,000 ppm Y 
Dilutions were made as shown in Ta. 
ble 1. The calcium, chloride, and pi e A 
were determined on each mixture with 
the results shown in Table 1. 
@ Conclusions. From Table [ it is evi- SA 
dent that fairly quantitative results 
down to mixtures containing about 1 per 
cent spent acid can be obtained by the 
use of one method or the other. Deter : 
minations below this value can be made, |i! wel 
but much skill and care, as well as blank }against 
determinations, are necessary. drill co! 
For field use, an indicating paper is } real 
recommended, for no special equipment |!‘ s 
is necessary. For laboratory use, both }¥ith d 
the pH and calcium/chloride ratio roti 
methods are recommended, depending §°°??!" 
upon the time available and the acet- }Sjanda 
racy desired. In the laboratory, the pH } They ¢ 
is used to obtain an indication of the Jcollar , 
presence of spent acid, and the ratio is }ollars 
used to obtain the relative dilution with }ihey w 
formation water. abrasiv 
It is evident that the calcium/chloride that fit 
ratio method is a little more sensitive }{A) b 
to spent acid in the lower concentre 
tions (1 per cent) than the pH m 
Fairly good working curves are obtai 
by plotting the per cent spent 
logarithmically against the calcium) 
chloride ratio or the pH plotted aril 
metically. (The use of semi-log papt sie 
facilitates this, for it is not necessa] §,, he 
to look up logarithms). A working J), 
curve thus made up can be used on af) Jj, 
given formation and if necessary @ Juin. 
be used on any formation water to 8 J ibe .o) 
approximate results. A sample CUm® 9) oo) 
drawn from the data in Table I is shows. 
The author desires to thank the H 
burton Oil Well Cementing Compaiy, [ | 
under whose auspices this work wa drill ¢ 
accompished, for their permission to a roy 
low publication. Also the following pet [°* 4 
sons for their help, criticism, and sug te 


gestions: C. E. Clason, Betty Browt, I 


Hayden Roberts, and Jerry Price. ed 
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HBAASH-ROSS 
SAFETY CLAMP 


HERE’S WHERE THE TROUBLE STARTS. 

It’s practically impossible to drill an 
oil well without frequently running up 
wainst the problem of supporting a string of 
drill collars in the table while you make-up 
or break-out joints. If you are using ordinary 
rotary slips to grip the collars, you’re playing 
with dynamite unless you provide some 
means of safeguarding the collars against 
dropping through the slips. Here’s why... 


Standard rotary slips have a fixed curvature. 
They give a full safe grip only when the 
collar exactly fits that curvature. But drill 
collars are continually changing diameter as 
they wear away from grinding against the 
abrasive fresh-cut walls of the hole. So slips 
that fit the curvature of a new drill collar 
(A) become less and less efficient as the 


twllar wears (B). To make matters worse, 
he hard heat-treated surface of the drill 
tillar makes it increasingly difficult for the 
lips to get an adequate “bite” to hold the 
sting. Result—a constantly greater risk of 
the collar dropping through the slips ... and 
‘costly difficult fishing job on your hands! 


Ais HOW TO CORRECT IT. Because 
BRit’s always risky business to support 
rill collars with regular rotary slips, make 
t tule number one of your rig operations 
hat a Baash-Ross Safety Clamp should 
ways be placed around the collars above 
I slips before letting go with the elevators. 
t takes only a minute. Simply wrap the 

ety Clamp around the collar and tighten 


a single nut with a quick-acting wrench (C). 
That’s all you do. 


Each segment of the Safety Clamp has an 
individual spring-loaded slip that takes a 
firm initial grip on the collar the instant the 
Clamp is tightened. Should the drill collar 
start to drop through the slips, it can drop 
only as far as the Safety Clamp before it is 
stopped cold (D). Even a sudden heavy jar 


can’t loosen the grip of the Clamp because 
each individual slip only wedges tighter as 
the load increases. Yet the Clamp can be 
quickly released when desired by simply 
loosening the nut. 


“It’s quick... safe...and as good insurance 


against fishing jobs as you can buy! 


AND THERE ARE MANY OTHER USES. 
Safeguarding drill collars against 


dropping down the hole is only one of many’ 


valuable ways the Baash-Ross Safety Clamp 
can step up the efficiency of your rig opera- 
tions @ Use it to safeguard production liners, 
screens and other flush-surfaced equipment 


against dropping in the hole @ Use it as an 
emergency elevator shoulder when lifting or 
handling twist-offs and other collarless pipe 
(E). Typical is the fishing job where—after 
removing the fishing tool—only the flush top 
of the twist-off was left sticking up in the 
table and no way to catch it with the ele- 
vators. The operator simply attached a 
Baash-Ross Safety Clamp, latched the ele- 
vators under the Clamp and safely lifted a 
4000’ string far enough to get a tool joint in 
the clear @ Another use for the Safety Clamp 
is for holding gravel-packed liners in the 
table while the string is being made up. 
Most of these liners have too short a neck to 
catch with elevators. So just attach a Safety 
Clamp in this space and support the liner 
through a “U” plate on the table (F). Leaves 
ample room for tongs. 
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RAPIDLY PRODUCIION FORECASTING PROBLE 


By L. R. MERRYMAN 


Batra Tue chart described 
in the April issue of 
The Petroleum Engineer was designed 
to find the decline rate when the total 
production is estimated and the number 
of years is assumed, The chart described 
in this article is designed to determine 
the number of years required to produce 
a given amount of oil when the initial 
rate of production and decline rates are 
known or assumed. This chart, like the 
others, can also be used in reverse to 
solve other problems. 

The accompanying chart, like those 
described in the previous issues, is based 
on the laws of the geometrical progres- 
sions. The general series and the derived 
formulas were shown in the preceding 
articles. 

The principal application of the chart 
shown in this article is the determina- 
tion of the economic life of a property 
when the total future commerical pro- 
duction has been determined by a vol- 
umetric estimate and to make a quick 
check on the reasonableness of estimates 
of reserves made by volumetric means. 

For purposes of illustration a hypo- 
thetical property is set up. It is assumed 
that the intial or present production is 
75,000 bbl. annually and that the prop- 
erty will decline at the rate of 20 per 
cent per year. The future and cumula- 
tive productiton is shown in the follow- 
lowing tabulation: 


Year Annual 
SE oe. 75,000 
Ist succeeding year 60,000 
2nd succeeding year 48,000 
3rd succeeding year. 38,400 
4th succeeding year. 30,720 
5th succeeding year 24,576 
6th succeeding year. 19,661 
7th succeeding year. 15,729 
8th succeeding year 12,583 
9th succeeding year 10,066 
10th succeeding year. 8,053 342,788 
1lth succeeding year. 6,442 
12th succeeding year. 5,154 . 
13th succeeding year. 4,123 358,507 
14th succeeding year. 3,298 361,805 


In order to show the shape of the curve 
when a property declines at 20 per cent 
per year, the production tabulated above 
is shown on the accompanying curves, 
Figs. 1 and 2. 

Practical application and use of the 
chart are described below: 

Case No. 1. A volumetric estimate of 
the reserves has been made and it is be- 
lieved that a property will ultimately 
produce 360,000 bbl. It is desirable to 
know how many years it will take to pro- 
duce the oil if the property declines at 
the rate of 20 per cent per year. The 
property is currently producing at the 
rate of 75,000 bbl. per year. This is the 
initial or present production in the above 
tabulation. The solution is shown on Fig. 
3 and it is determined as follows: 

A straight edge is placed at 75,000 
bbl. per year on scale A, which shows 
rates of production, and at 360,000 on 
the 20 per cent year line, on scale B. Tie 
answer is found by drawing a straight 


INSTALLMENT NO. 4 


line, based on the, points selected, 
20 per cent line on scale €. The a 
in the example chosen, is a little y 
15 years. 

Case No. 2. A property is 
producing at the rate of 75,000 bbl. 
year and it is desired to know how 
oil it will produce in 10, 15, and 
years, if the property declines at 
rate of 20 per cent per year. The 
tion is illustrated on Fig. 4. The p 
ure is as follows: 

A straight edge is placed at 75,000 
year on scale A and at 20 per cent 
year on the 10-year line on scale C. 
answer, 335,000, is found on scale B, 
reading the scale opposite the in 
tions of the straight edge and verti 
line for 20 per cent per year decline. In 
a like manner, the production and read. 
ings for the 15-year and 20-year periods 
can be made. It should be noted that the 
center line falls in the same position as 
on Fig. 3, even though the problem and 
solution are quite different. The other 
two lines of Fig. 4 would, of course, coin- 
cide with lines on Fig. 3 if comparable 
problems had been solved in Case No.1. 

Fig. 4 shows that for high decline 
rates, such as the 20 per cent per year 
selected in the examples, the latter yéars 
have very little effect on the total produc 
tion. The following tabulation shows the 
oil production made in successive 5 
year intervals for the table at the begin 
ning of the article: 
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BrsiGn oF On, Wipe LINe 


By FRITZ KARGE, Chief Engineer, Pipe Line Depart 
Union Oil Company of Californi 


@ Heat loss calculations. The applica- 
tion of the K factor to the problem of 
determining the temperature drop along 
a flowing oil line is made easy by T. T. 
Gill’s graph (Graph 3). The graph is 
based on the following mathematical 
considerations: 

Log — hyperbolic logarithm 

log — common logarithm 

t, .—difference between initialtem- 
perature of oil and _atmos- 
pheric temperature. It is en- 
tirely satisfactory to use in 
California a minimum air 
temperature for winter condi- 
tions of 50°F., except, as 
noted before, in high alti- 
tudes, for which 40°F. is 
safer. 

t. — difference in final oil temper- 
ature and atmospheric tem- 
perature at some distance 
down the line. 


tm —mean difference between oil 
temperature and ground 
temperature. 

C —average specific heat of oil, 


assumed on graph to be 0.5. 
— average specific gravity of oil, 
assumed on graph to be 0.94. 


i) 


Q  — flow rate, bbl. per hr. 

K —heat transfer coefficient, oil 
to atmosphere. 

D —O.D. of pipe, in. 

X —length of line, miles. 

W 


— weight of bbl. of water. 

B.t.u. loss from oil equals: 
WsCQ (t-t.) = 350 .94 5 

Q (t:—te) = 163 Q (t:—te).. (1) 

B.t.u. loss also equals the outside sur- 
face area of the pipe for the length under 
consideration times the mean tempera- 
ture difference times the heat transfer co- 
efficient K: Pi D X 5280 t,, K 


12 


ee 
tm (by Grashof formula = Log 
t 
B.t.u. loss equals: 
3.14 D X5280 t-—t K= 
12 Log t. 
t. 
1370 D X t,t. K 
= (2) 
t 


Equating (1) and (2): 
163 Q (t,—te) = 1370 D X t,t, 





Log — t K 
t 
I t BODXK 84DXK 
of ee 
Transposing to common logarithms: 
i t 36DXK 
Bn > = eT 
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PART 3—Conclusion 


The graph is based on this equation, 
and an example illustrates its use: 

“Q” will be the maximum flow rate for 
which the pipe is to be designed. 

The proper value for “K” was prev- 
iously discussed. 

For “D” choose 2 or 3 different diam- 
eters and carry the calculations through 
to the pressure drop. 

How long shall we make “X”? If the 
line is only 3 or 4 miles long, make X 
equal to its overall length. 

Long lines should be divided into sec- 
tions. Then calculate the temperature 
drop and the pressure drop in each sec- 
tion on the basis of the viscosity per- 
taining to the mean temperature of the 
oil in the sections. Add the pressure 
drops for the successive sections to ob- 
tain the pumping pressure. 

It is well to analyze mathematically 
the effect upon the calculated pumping 
pressure of dividing the pipe line into 
unequal sections of approximately equal 
temperature drops, equal successive in- 
creases in viscosity, or equal pressure 
drops. 

For most purposes, sections of 2 to 4 
miles length will give a result very little 
different from that obtained by making 
each section as short as one mile. The 
engineer should keep in mind that he 
might have to increase K where the line 
will pass through long stretches of very 
wet ground. 

Inspection of the heat loss formula 
shows that for the same flow rate a larger 
pipe loses heat faster. The larger line, 
however, for the same pressure drop per 
unit distance carries so much more oil 
that the temperature gradient will be 
flatter. 


@ Design calculations. The calculations 
should be arranged in an orderly and 
systematic manner. Plotting the temper- 
ature gradient along the line, the viscos- 
ity at the mean temperature of the suc- 
cessive sections, and the progressive 
sums of the pressure drops against the 
length of the line, will bring to light 
irregularities in the calculations. The 
logarithmic mean temperature should be 
used for determining the mean viscosity 
of a section if the temperature drop is 
more than 40°F. 

' As previously stated, the flow in most 
heavy, heated oil lines passes through 
the so-called “unsteady” region between 
the upper and lower critical limits. Let 
us briefly investigate how much the cal- 
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P 615.2 












culated pressure drop will increase § 
following the turbulent flow friction fg 
tor curve to the lower critical limit, 
recommended by many but not all in 
tigators. 
Assuming a pipe line of 12 in. di 
eter and a flow rate of 2000 bbl. per 
Santa Maria Valley crude, specific g 
ity 0.95. 4 
R at the upper critical limit is 1.13, 


z t th b __2000 oad 
eect 
148 centistokes 


The temperature will be 160°F. 
Likewise at the lower critical li 
R = 0.54. 
Zz * 2000 
s 120.54 
Temperature, 135 °F. . 
Passing through this region then, t 
temperature will drop from 160°F. { 
135°F. or 25°F. Referring to 
graph: 


= 300 centistokes 


160 — 50 
135—50 — = lag 
0.114. X then becomes: 
0.114 & 2000 
3.6 X 12.75 X 0.75 | 
At the rate of 2000 bbl. per hr., the 
oil will be in the unsteady region fora 
distance of 6.6 miles. The mean tempera- N 
ture will be about 147°F., and the vis its 
vocity 220 centistokes. 


logio tus = log. 





= 6.6 miles 


2000 n¢ 
R= i2 S220 = 0.76 G 
At this value the friction factor on the th 


turbulent flow curve is 0.33, on the 





streamline flow curve 0.26. - 

0.33 < 2000 X 0.95 = 

“7 12° m re 

5.00 lb. per sq. in. per 1000 ft., also b 

mths 0.265 _ | 

— a ol 

3.95 lb. per sq. in. per 1000 ft. oO 

Difference: ty 

1.05 Ib. per sq. in. per 1000 ft, or y & 
1.05 & 6.6 & 5.28 = 36 lb. per sq. im. 

for the distance of 6.6 miles. Si 

The pumping pressure in such heavy 0 

oil lines is usually 800 lb. per sq. in. or 5 
more, so that the calculated increase 

amounts to: 17 iis per cen di 


For 1500 bbl. per hr. flow rate in a 12 G 
in. line, the percentage increase 
less than 3. 
Similar calculations can be made 
show that the increase in pressure a? 
resulting from the use of the turbule 
f factor in the unsteady region will 
much higher than in the examples Ju 
given. That will be the case when rem 
tively high flow rates are considered. F 
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No unit of mechanical equipment is stronger than 
its weakest part, and in too many cases the weak- 
ness of design lies in the bearings. That is why 
GASO engineers have paid so much attention to 
the bearings of GASO Pumps. _ The shell bearings 
are lined with babbitt and for positive safety de- 
signed to carry loads far beyond the maximum 
requirements of pumping service. A detail? Yes— 
but it's details that make for perfection, and it's the 
approach to perfection that is sought by the buyers 
of pumps for civilian as well as army use. GASO 
occupies an enviable spot in the preferences of both 
types of purchaser ... Gaso Pump 

& Burner Mfg. Co., 902 East First oe 
Street, Tulsa, Oklahoma. Export o he 
Office: 149 Broadway, New York. oe 
Shreveport: W. L. Somner Co., 419 

Lake Street. Los Angeles: Pro- 

duction Equipment Co., 651-653 E. 

Gage Ave. 
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Based on Formula: 
ax T.—T. 600 DKX 
~~“ —T,” wee 
where: 
T, = Initial temperature of oil. 
T,= Atmospheric tempera- 
ture. (For buried lines 
use mean daily tempera- 
ture.) 
T,= Temperature at X miles 
. from origin. 
X = Length of lines in miles. 
D = Outside diameter of line 
in inches. 





- Q = Flow in barrels per hour. 


W = Weight of liquid in lb. 
per barrel. 

C = Specific heat of liquid. 

K = Coefficient of heat loss. 
(Btu/hour/sq. ft./°F.) 


For crude oil, assume 

W = 330 and C= 0.5 
Formula then becomes: 

Lo a — * = 3.6 DKX 

£10 pa pe) Be _, Q 
Above formula is for average 

conditions of lines buried about 
two feet deep. For California 
conditions, T, = 70° for sum- 
mer and 50° for winter. 
K = 0.40 for summer. 
K = 0.75 for winter. 
K = 1.00 for lines submerged 





in water, 
K = 2.00 (approx.) for ex- 
posed lines, 
DIRECTIONS 
Given: 


D = 8.625”, Q = 400 bbl./ 
hr., X = 2 miles, K = 0.75. For 
winter conditions, atmospheric 
temp. = 50°, initial oil tem- 
perature = 160°, 


Compute a = 0.1164 





From inside scale on left, set 
dividers to distance 0 — 0.1164. 
Beginning at intersection of 
50° atmospheric temp. and 
160° oil temp., step off tem- 
perature drop downwards on 
50° line, getting temperatures 
of 134°, 114°, 98°, 87° etc. for 
two mile intervals. 


TEMPERATURE DROP OF 
HOT OIL IN PIPES 


TEMPERATURES OF OIL IN PIPE IN °F. 


*f, 





TEMPERATURE OF ATMOSPHERE 
e 





GRAPH NO. 3. 
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Remember the story about the Western town that called for aid 
toput down a riot? Asingle ranger came. ‘‘We expected a troop,” 
someone remarked. ‘Are you the only one?’’ “Why,” said the 
ranger surprised, “There ain't but one riot, is there?”’ 

A lot of our friends in the oil country have always called 
on American Hammered to restore order when equipment 
tebelled. But there’s more than one riot now—and only 
one American Hammered! 

This war brought an overnight need for rings never made 
before, in quantities never approached before. A lot of the job 
was tossed to us. We've turned out over 100,000,000 wartime 
piston rings that took hard-to-find special skill, special experience 
or special facilities. Sometimes we had to disappoint old and 
valued customers, who could make out with other rings, even 
though they knew that our Piston Rings gave better service. 

The time when we can again give you rings in every size, 
of every type, for every purpose can’t come too soon for us. 


KOPPERS COMPANY, INC., AMERICAN HAMMERED PISTON RING DIVISION 
Baltimore 3, Maryland 


THE INDUSTRY THAT SERVES ALL INDUSTRY 





FOR TOMORROW—COUNT ON THOSE WHO ARE DOING THE TOUGH JOB TODAY 


THE PETROLEUM ENGINEER, May, 1945 


More War Bonds 
and Keep Them 
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instance, a rate of 2000 bbl. per hr. 
through a 10-in. line will give a calcu- 
lated pressure of 150 Ib. per sq. in. or 
150 
650 

The answer is that a 10-in line will 
likely not be used for so high a flow rate, 
except in the definitely turbulent region. 
More will be said later about tapered 
lines, consisting of more than one size of 
pipe. 

Different investigators show the “S” 
transition curve, previously mentioned, 
in different locations—Docksey and 
Beale near the upper critical limit, 
Prandtl about midway between the up- 
per and lower critical limits. Bends in the 
line may cause turbulent flow to persist. 
All in all, the behavior of the oil in this 
region has not been sufficiently determin- 
ed to follow the Docksey “S” curve near 
the upper critical limit. It is recommend- 
ed that an investigation, similar to the 
above, be made to determine the distance 
between the critical limits and the pres- 
sure drop through this distance for the 
friction factors along the turbulent and 
streamline flow curves. It is probably 
safe to use an intermediate value be- 
tween the turbulent and streamline flow 
curves. The oil, however, will follow its 
own inner necessities as it flows along 
and pay no attention to calculations. 

A line designed for the estimated 
maximum flow rate and for winter condi- 
tions will handle the oil during the sum- 
mer at lower pressure and temperature 
if the maximum pumping rate prevails. 


‘@ Operating conditions. Heavy oil must 
be moved at a lively rate, particularly 
in winter, to keep the line from freezing. 
It is always necessary, therefore, if im- 
mediate movements will be smaller than 
the design rate to determine temperature 
gradient and pressure drop tor the small- 
er flow. Under certain conditions, it 
might not be sufficient to keep the line 
open. The oil must then be pumped at 
the lowest “free” rate, and the line shut 
down for longer or shorter periods. If 
light oil is available, the heavy oil should 
be plugged out with it before shutting 
down, and the line warmed up with the 
light oil, heated, before beginning to 
pump the heavy oil. The line can be kept 
open by moving hot oil back and forth 
throughout the shutdown period. Hot 
water has also been used for this pur- 
pose. These variations are mentioned to 
show that auxiliary calculations are often 
necessary to obtain a complete picture 
of the probable operating conditions. 


@ Tapered lines. Tapered lines have 
proved very satisfactory, in which a 
larger diameter pipe is installed for the 
unsteady and streamline flow sections. 
Lighter weight pipe can be used because 
of the reduced pressures. 

If, as suggested above, the tempera- 
ture gradient and the pressure drop for 
several sizes of pipe are plotted on cross- 
section paper, it is easy graphically to 
determine the effect on pumping pres- 
sure of a few miles of larger pipe in the 
colder sections of the line. A couple of 
triangles will enable the engineer to 
transfer the pressure drop curve for the 
larger line so that it will form the con- 
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= 23 per cent. 


tinuation of that of the smaller line. It 
is necessary to join the two curves at 
points of equal temperature in both 
lines. 

Graph 4 shows such temperature and 
pressure gradients for 8-in., 10-in., and 
12-in. pipe lines, each 16 miles long, for 
a flow of 1500 bbl. of heavy Santa Maria 
crude oil per hour. An initial tempera- 
ture of 190°F. was chosen. Isotherms are 
drawn across the pressure gradients 
varying by 5°F. It is clear that an 8-in. 
line would require an impracticable 
pressure for the conditions cited above. 
How long a section of 10-in. or 12-in. 
pipe must be used at the colder end of 
the pipe line to move the oil at a pres- 
sure of say 800 Ib. per sq. in.? 

Directions to use the pressure curves 
for the solution of the problem will re- 
quire more time than the manipulation 
of a couple of triangles for doing so. Let 
us consider 12-in. pipe. A cursory inspec- 
tion will show that the 160 deg. isotherm 
on the 8-in. pipe gradient might be the 
point at which the 12-in. pipe must be- 
gin. Now proceed: 

This point, marked A, lies at mile 7, 
or 9 miles from the end of the line. The 
12-in. pipe gradient is intersected by 
the 160 deg. isotherm at mile 5.5, marked 
B. Adding 9 miles takes us to mile 14.5, 


marked C. Place a triangle on points B 
and C and transfer the direction between 
those points to point A. The line pasges 
also through the 800 lb. per sq. in. point 
on the 16 miles ordinate. Pipe of 12-in, 
diam. would therefore be required fo, 
the lower 9 miles of the line. If the line 
through point A had intersected the 16. 
mile ordinate above the 800 lb. per sq. in, 
point, less than 9 miles of 12-in. pipe 
would suffice; if below the 800 lb. pe 
sq. in. point, more would he needed, A 
second trial will usually hit the mark, 

The problem can similarly be solved 
for 10-in pipe. A greater length will be 
needed. 

It takes little time to draw such a set 
of gradients. If the profile of a proposed 
line drops in the direction of the flow, 
work to a pressure point on the end 
ordinate equal to the proposed pumping 
pressure plus the favorable head. If the 
profile rises, substract the unfavorable 
head from the pumping pressure. Such 
gradients can be extended to longer dis. 
tances and any other temperature point 
can be used for the start of the line. 
Lines of other sizes can be added. 

This method was found very useful a 
few years ago when investigating the 
cost of increasing the capacity of an 8-in. 
pipe line with 12 pump stations, un- 





GRAPH 4. Temperature-pressure gradients for 1500 bbl. per hour Santa 
Maria crude. 14° API. Winter conditions. Bare lines. K .7 Gr. T. 50°F. 
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MOISTURE ABSORPTION PER SQUARE FOOT 
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120 Their high dielectric strength makes cathodic protection economical. 
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and require less current and equipment to make cathodic protection economical. 
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ALLIED CHEMICAL & DYE CORPORATION 
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equally spaced and along a rough pro- 
file. Having once decided upon a pump- 
ing pressure and temperature, largely 
based on existing facilities, the length 
of 10 or 12-in. pipe needed in each sec- 
tion was quickly determined. Only two 
sections required special consideration 
because the line passed through rather 
wide flooded areas. The graph also 
showed the pressure gradient for two 
8-in. lines in parallel, and the distance 
for which the existing 8-in. line could 
be looped with a second line of that size 
was easily established. 

All preceding remarks apply to a 
heavy oil line requiring only one pump- 
ing operation for a given maximum flow 
rate and pumping pressure. The pipe 
line size can now be selected, whether 
of one diameter or tapered, that will be 
lowest in cost of installation. 

The next step consists of selecting 
heating and pumping equipment. Only a 
few remarks of a general nature will 
be made. A detail treatment of the prob- 
lem is too voluminous for this article. 


@ Heaters. Where steam is to be used, 
exhaust steam heaters are practicable, 
and add greatly to the overall efficiency 
of the steam cycle. It is not always pos- 
sible to maintain a perfect heat balance, 
the heaters sometimes requiring more 
and at other times less steam than avail- 
able from the pumps or pump drivers. 
The temperature of the oil cannot be 
raised higher than 160-165°F., except by 
providing an excessive amount of heat- 
ing surface. If the oil must be pumped 
at a higher temperature, a live steam 
heater in series with exhaust steam heat- 
ers will prove an efficient addition. 

In recent years, direct-fired heaters 
are being used with good results where 
steam is not available, or perhaps not 
economic because of the high cost of 
water. These heaters usually can burn 
natural gas or oil. To reduce the pres- 
sure drop through the heaters often only 
one-half the stream is taken through 
them, the temperature of the oil being 
raised high enough so that the mixture 
of the hot oil with the cold oil of the 
other one-half stream is at the proper 
pumping temperature. 


@ Pumps. The cold oil from the tank 
may have to be boosted through the heat- 
ers and to the suction of the main pumps. 
In steam plants, low head reciprocating 
pumps are used. Rotary pumps driven 
by steam turbines or natural gas engines 
prove very satisfactory for this service. 
Centrifugal pumps have met with much 
favor where the viscosity at the pump- 
ing temperature is not more than, say, 
300 SSU. Whether they will be best for 
the purpose also at higher viscosities is 
a matter of economics. Steam turbines 
are excellent drivers for such pumps. 
Natural gas engines are also entirely 
satisfactory and economic in operation. 
Electric motors are simple, cheap at 
first, but usually higher in operating 
cost. Reciprocating pumps are more ex- 
pensive than centrifugal pumps, particu- 
larly large compound flywheel pumps 
with Corliss valve engines. This type 
of pump, however, operates with high 
efficiency. Reciprocating power pumps 
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can be driven by means of any of the 
prime movers previously mentioned. 


@ Yearly cost. As discovered for light 
oil lines, a detail analysis of the yearly 
overall cost of line and pumping equip- 
ment is necessary to make the proper 
choice. 

It is important to investigate per- 
formance requirements for the pumping 
equipment not only for maximum flow 
conditions, but also for reduced rates 
and to provide for such reduced rates. 

The balanced design of a heavy oil 
line requiring a number of pumping 
plants is too complicated a problem to 
discuss here. 


@ Special problems. The flow formulas 
discussed in this article do not apply to 
oil in liquid-vapor composition. This 
flow condition is discussed by F. W. 
Dittus and A. Hildebrand, in the April, 
1942, ASME Transactions. 

It often happens that an oil field 
proves extensive beyond first estimates. 
The pipe line serving the field might 
then become too small. It is a question 
of economics whether to replace it with 
a larger line or whether to parallel it, 
entirely or partially, with a line of equal 
or different size. Such multiple lines 
are referred to as loops. If the same 
size pipe is used in a loop, the stream 
will split equally, and the design calcu- 
lations are simple. They are less so if 
different size pipes are considered, par- 
ticularly when the flow is not isothermal. 
A detail discussion of calculation pro- 
cedure is not within the intended scope 
of this article. Thorough acquaintance 
with the effect of factor changes in the 


flow formulas upon the result, however,. 


will enable the designer to solve such 
problems without difficulty. Tables giv- 
ing the flow capacity of different size 
pipes for the same length, pressure drop 
and viscosity are helpful. In the paper 
by Hollander, referred to, the use of 
diagrams is shown for an ingenious solu- 
tion of such problems. The paragraph on 
tapered lines also suggests a solution. 

Oil expands as it is heated, but its 
volume shrinks again slightly when un- 
der pressure. The specific gravity de- 
creases with expansion. A few values are 
given here to- illustrate these relation- 
ships. They are taken from Bureau of 
Standards Journal of Research, Vol. 5, 
November, 1930. 

Oil: API 17.5°; specific gravity at 
60°F. 0.95; kinematic viscosity at 210° 
F. 44 centistokes. 








Temperature, °F. “Volume 
0 Ib. per 700 Ib. per 
8q. in. sq. in. 
a asl ace 1.00 0.998 
| Se 1.022 1.019 
SARE ee Oe Pee 1.052 1.049 
300 1.093 1.088 
a ee L137 Ss «1.30 
500 1.186 1.176 
600 1.24 1.23 





In refineries oil is sometimes pumped 
at a high temperature. At 600°F., even 
when under high pressure, its volume 
is increased by more than 20 per cent. 
In long pipe lines the oil is seldom 
‘pumped at a temperature above 200°F. 
The volume increase will be about 5 per 
cent, the oil shrinking as it cools in the 


line. The average increase in a Jine 
might be 3 per cent. 
The Reynolds number is not affected 


by the volume increase: 


Q 
i= dXz 
. 

The increase in Q is cancelled by the 
corresponding decrease in s. 

The pressure drop increases propor. 
tionately to the volume increase: 

P= £sQQ 
 . 

The increase in one Q is also can. 
celled by corresponding decrease in s, 

The increase in the other Q increases 

P. Such hot oils will be in turbulent 
flow. The effect on streamline flow P jg 
the same as on turbulent flow P. 
@ Conclusion. It is hoped that this 
simple review of the factors entering 
friction loss calculations for oil pipe 
lines and of the possibilities for manipu. 
lating formulas and for plotting graphs 
to suit the reader’s individual preference 
and need will stimulate his curiosity and 
interest to actual manipulation of for. 
mulas and design of graphs. It is the 
best way to shape the information into 
a tool that he can handle with under. 
standing and skill. Field tests on flow. 
ing lines are also of great importance. 
The engineer will be gratified to find 
that pipe lines perform to his predic. 
tions. He must not be too surprised now 
and then to experience an unexpected 
behavior in a hot oil pipe line. It will 
very likely be due to extended unusual 
weather conditions, the possibility of 
which was not considered in the selec- 
tion of the K factor. 

It is well to keep in mind that the 
Pigott friction factor curves and con- 
sequently those on Graph 2 are not nec- 
essarily final. It is quite probable that 
additional tests on operating pipe lines 
will be made while carefully observing 
conditions of flow, tests that will make it 
possible to give the friction factor curves 
shapes and locations leading to results 
more accurate than “within 10 per cent.” 
To assemble and interpret such tests will 
be a laborious undertaking requiring 
much correspondence and time. An ob- 
stacle to accuracy of performance wi 
always lie in the inability to control the 
flow conditions in a long pipe line, pat- 
ticularly in one carrying hot oil. No mat- 
ter how accurate the curves, the degree 
of compliance of such a pipe line with 








its design depends largely upon the ex- _ 


cellence with which temperature, 80 
and moisture conditions along its route 
were prognosticated. , 
It is further not beyond imagination 
that the manufacturers of steel pipe 
develop processes for pipe rolling that 
will leave the interior surface at 4 
smoothness approaching that of brass 
tubing. As a matter of fact, pipes Ww! 
very smooth interior surfaces have been 
available for several years. They were 
largely used for the conveyance of water. 
Lastly, careful study of the voluminous 
literature on the flow of viscous liqui 
and observations of his own might 
the reader to conclusions varying more 
or less from those stated. kkk 
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BUREAU OF MINES ANALYSIS 
OF SUBSURFACE OIL SAMPLES" 


West Edmond Field. Oklahoma 


By ALTON B. COOK, E. J. DEWEES, and H. M. HARRIS? 


Tue West Edmond field, in parts of Ok- 
lahoma, Logan, Canadian, and King- 
fisher Counties, Oklahoma, is one of the ° 
largest oil fields of the state in areal ex- 
tent and was discovered in April, 1943. 
The discovery well, the Ace Gutowsky 
et al, Wagner No. 1, NW NW SW 32, 
T. 14N., R. 4W., upon completion flowed 
522 bbl. of about 42-gravity API oil 
through 2%4-in. tubing and 9/32-in. 
choke from the Bois d’Arc member of 
the Hunton limestone. To November 15, 
1944, 230 oil wells had been completed, 
and over 6,000,000 bbl. of oil had been 
produced. The Bois d’Arc reservoir con- 
tinues to be the main producing horizon, 
although some oil has been produced 
from the Bartlesville sand of the Penn- 
sylvania and the Chimney Hill and Hara- 
gan-Henryhouse members of the Hun- 
ton limestone. 

This field has attracted attention in 
the petroleum industry because of its 
indicated potentialities. However, sub- 
surface pressure surveys inaugurated by 
the Oklahoma Corporation Commission 
and operators in the field more than a 
year ago suggested a substantial decline 
of reservoir pressure between succeed- 
ing surveys. This condition showed clear- 
ly that to obtain efficient extraction of 
the oil and gas, careful engineering an- 
_alyses of the performance characteristics 
of the reservoir should be made. 

With the view of securing subsurface 
oil samples, the authors studied the bot- 
tom-hole pressure data on the West Ed- 
mond field that had been compiled by 
the Corporation Commission of the State 
of Oklahoma and selected 2 wells in 
widely separated areas of the field where 
flowing pressures at the bottoms of the 
holes seemed to be near the initial reser- 
voir pressure. Duplicate subsurface sam- 
ples of oil were obtained from the Mag- 
nolia Petroleum Company, S. J. Talbot 
well No. 1, center NW NW 28, T. 13N., 
R. 4W., October 27, 1944, and the Mid- 
Continent Petroleum Corporation, E. J. 
Lynch well No. 1, center NE NW 18, 
T. 14N., R. 4W., October 31 and No- 
vember 1, 1944. 

Preliminary tests, which included 
measurements of gas-oil ratios, depth 


Published by permission of the Director, 
ureau of Mines, U. S. Dept. of the Interior. 
Analyzed in Bureau of Mines Petroleum 
Deriment Station, Bartlesville, Okla., in co- 
operation with the State of Oklahoma. 
Petroleum engineers, Bureau of Mines, Bar- 
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pressures, and depth temperatures, in- 
dicated that the reservoir oil in the vi- 
cinities of the two wells was not satu- 
rated initially with gas. The annuli be- 
tween the tubings and casings of both 
wells were full of oil when the tests were 
made. Depth pressure measurments at 
a datum of 5837 ft. below sea level 
showed that the pressure in the reservoir 
had declined in the Magnolia Petroleum 
Company, S. J. Talbot well No. 1, from 
an initial pressure of 3117 lb. per sq. 
in. to 3044 Ib. per sq. in. and in the Mid- 
Continent Petroleum Corporation, E. J. 
Lynch well No. 1, from an initial pres- 
sure of 3113 lb. per sq. in. to 2994 lb. 
per sq. in. If the oil in the reservoir had 








SAMPLE FROM MAGNOLIA 
PETROLEUM COMPANY, S. J. TALBOT WELL 
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been saturated initially with gas, some of 
it should have been liberated in the res- 
ervoir as a result of the observed reduc- 
tion of pressure in both wells of approxi- 
mately 100 lb. per sq. in., and the au- 
thors believe that the oil in the annuli 
would have been partly displaced by the 
liberated gas. 

While the gas-oil ratio tests were be- 
ing conducted, the gas was measured 
with a 4-in. critical flow prover, the pres- 
sures and temperatures were measured 
by recording gages, and the specific 
gravity of the gas was determined by a 
gas-gravity balance. The oil in the stock 
tanks was gaged several times daily, 
and the temperature and gravity of the 
oil were recorded at the time of gaging. 

The duplicate subsurface samples of 
oil from both wells were transferred to 
the Bureau of Mines Petroleum Experi- 
mental Station, Bartlesville, Oklahoma, 
where the physical properties were de- 
termined. Analysis showed that the sat- 
uration pressure of the samples of oil 
from the Magnolia Petroleum Company, 
S. J. Talbot well No. 1 was 2952 lb. per 
sq. in., abs. at reservoir temperature 
(145°F.). When the pressures were re- 
duced from 2952 lb. per sq. in., abs. (sat- 
uration pressure), to 54.5 lb. per sq. in., 
abs. (separator pressure), and the tem- 
perature was reduced from 145°F. to 
60°F. (separator temperature) by the 
flash-gas-liberation method,* the volume 
of gas liberated from solution in the oil 
from these samples was 948 cu. ft. per 
bbl. of residual (stock-tank) oil, Tables 
1 and 3. The producing gas-oil ratio for 
this well was calculated to be 940 cu. ft. 
per bbl., Table 1. This close agreement 
indicates the subsurface samples of oil 
were analogous to the reservoir oil in 
the vicinity of this well. 

A faulty valve on one of the contain- 
ers used to transfer the duplicate sub- 
surface samples from the Mid-Continent 
Petroleum Corporation, E. J. Lynch well 
No. 1 permitted some of the gas to es- 
cape while in transit from the field to 
the laboratory. Consequently, only one 
sample was available for analysis. Tests 
showed the saturation pressure of this 
sample of oil was 2905 lb. per sq. in., 


*For definition of “flash-gas liberation” see 
Bureau of Mines Tech. Paper 629, 1941, p. 5. 





Reeeives award 


William Edwin Wallace, Jr., 
Shreveport, Louisiana, was pre- 
sented with the President's Award 
of the American Association of 
Petroleum Geologists recently at 
the annual business meeting in 
Tulsa, Oklahoma. The award is de- 
signed ‘‘to honor and reward the 
younger authors of original arti- 
cles published in the Bulletin of the 
association during each calendar 
year."’ Established in 1944, this is 
the first time the award has been 
made. 

















TABLE 1. Summary of field and laboratory data on subsurface oil sam 
obtained from the Magnolia Petroleum Company, S. J. Talbot well No, 1, 


NW NW 28, T. 13N, R. 4W, West Edmond Field, Oklahoma, Logan, 
Canadian, and Kingfisher Counties, Oklahoma. 





———— 














Field data: 
I to nas cya chabcas kicxanoeeikok pues taedoaesetene Bois d’Are section of Hunton Lime 
Well mye SE Re irre ee en yr ee, AR 8. Ge 
ape fe en ft. Seoen ive RR Ree ae Se rs Ree 1177 
NE  . Si5.5 0c. ssn.cbediscsevdcchhspaaness So keseaeabokeaw anes 
ing (oil I 5: ctiniasaconsancsnceiressihiemnadaahbanibanelake 7088 
cs ro ka akniais sis Hide d'sidibeide casas ewienipen anes senncnasedet 6956 
lorated wi at from 6970 to 7058 ft. 
bsurface-oil samples obtained Oct. 27 and 28, 1944. 
Subsurface-oil samples obtained at a depth of, ak Cee 6850 
cues pomeuse = eagees Gee IN 6.6. 0:5:0-0 spa aae aah clnnnine6eseensnescandeer 2962 
Flowing pressure at mid-point producing formation, Ib. per sq. in., abs... .........-seeeeeceeeeeees 3009 
Static pressure at sampling depth, Ib. per sq. in., abs......... 2.0.00. ceeeeeeeeeeceeeeeeeeeseeees 2997 
Static pressure at mid-point producing formation, Ib. NE Be MN oa vince eb acmmmnseaakabamane 
Estimated initial reservoir pressure at mid-point of producing formation (datum 5837 ft. below sea 
cs chk sb aininis 0616 SEE AES si9s09:S bs Sie hebaneiebecaeneeees mens 19117 
Reservoir temperature at a = Er es I Wil ois 6k 55s sidciwcsecinscwdarcccncceesse 145 
Oil nage os cn sak saws casa eewakessnusedsscaeendasboadea 
tor pressure, lb. per sq. .. Ws ccixscecsnscaneebuasiceeaces 64s ceeuabnkbaabeneaeneseane 
on son ias 5. dwsie bina ene aelbanewieabekmstaas enna shcswGse sen clekhaes 
ing gas-oil ratio, cu. > ver 2a 
APL PL avy of stock-tank oil p mallow to 60°F. 
gravity of gas from gas-oil separator, air=1.0........ 

Laboratory data _ Differential Flash 
Saturation pressure of subsurface-oil comgin, DRO DA MIR i scorn kaconensivncne 2052 2052 
“ae of Ag A in — from atmospheric pressure to saturation pressure, cu. ft. 

UR ere OS ne ents Berne ere 21087 2978 

Kt of eae i in _—— from atmospheric pressure to separator pressure, cu. ft. me 
Volume® of tng in solution from separator conditions of pressure and temperature to 

© FN EEE OCG 2948 


——— oe cu. ft. per bb 
e* of gas in solution from separator conditions of pressure and tem 
= oy estimated initial reservoir ure if the reservoir oil had been initially 


saturated with gas, cu. ft. per bbl. of stock-tank oil...............-eseeeeeeeeee 21018 
Relative oil volume at saturation pressure, residual oil volume at 60°F.=1.0........ 1.550 61.477 
Relative oil volume at separator pressure, ‘aal oi! volume=1.0................. 1.016 


ity of oil at saturation ure and reservoir temperature, grams per cc....... .657 
Compressibility of reservoir oi], volume per volume per Ib. per sq. in. change in pressure 14. ax10-8 14. ete 





1Dean McGee, West Edmond Oil Field, Interstate Oil Compact Quarterly Bulletin, October, 


1944, p. 15, wrote 
“The — bottom-hole pressure taken on May 3, 1943, showed a corrected value at minus 5864 prety of 3110 fb i 


aod 


gage.” From these data the initial pressure in the reservoir at a datum of 5837 ft. below sea level was esti- 

C5 th been 3117 lb. per sq. in. abs. 
sal volumes of gas were corrected to 14.4 Ib. per sq. in., abs., 
*For definitions of “differential-gas liberation” and “flash-gas Aliecation” see Bureau of Mines Tech. Paper 629, 


1941, 
Pies volume of gas liberated from a subsurface-oil sample in the laboratory by the differential-gas liberation method 


the 
li 


should not be compared with the gas liberated from reservoir oil during normal production because in the tan 
lume of 


oil is maintained at reservoir temperature throughout the gas-liberation process; thus a greater vol: 

ted per barrel of residual oil than when oil is produced from wells in the field. 
5This volume represents the solution gas-oil ratio to be com: - the field producing gas-oil ratio. 
®Volume of oil in reservoir equivalent to one volume of stock-tank : 





TABLE 2. Summary of field and laboratory data on a subsurface oil sample 
obtained from the Mid-Continent Petroleum Corporation, E. J. Lynch well 


No. 1, NE, NW, 18, T. 14N, R. 4W, Oklahoma, Logan, Canadian, and 
Kingfisher Counties, Oklahoma. 





























Field data: 
III, 5-2 3.551. coins aceisioa ca.cs.ne bees da ese wepesneeeeees Bois d’Arc section of Hunton Lime 
ER ir Nie See eGo aa caiahe non tictaainasiodio-sutonamarwemnesaesswaneksiel July 5, 1944 
Fe any aE MUNN UID 605. 5. ciacincindccamccienaaansansaenecieessnaecccasees 1166 
Total ne te of well - reer esa ht Loins Swasiedehipba Sbanins A SEND RERR SD mK Tawa ra SeaenEe 7031 
ing 5/¢-in. SE ME iol h cs ubadeceas cua nesbeaakeean chandenaaioncmuen 7020 
—s of cae: one TE ee a a Cee ee oe eee 6077 
P with 158 — UE desis from 6965 to 7010 ft. 
Subsurface-oil — obtained Oct. 31, and Nov. 1, 1944. 
Subsurface-oil samples obtained at a depth Dees knade<npactaenninsexnga cn bsnsseeonceree 6850 
Flowing pressure at sampling depth, Ib. per sq. in., abs..............0.esesececccececececcceseees 2952 
Flowing pressure at mid-point producing formation, Ib. per sq. in., ab8..............esceeseeeeeees 2092 
Static pressure at sampling depth, Ib. per sq. in., abs..............0.ececcceccccccccesccccceeeees 2054 
Static pressure at mid-point producing formation, RR IN i co bois nh earndicniamaeaiek ah 2004 
Estimated initial reservoir pressure at mid-point of per pan "formation (datum 5821 ft. below sea 
EE SR IIs EE ERs, SENTERO Ee 13113 
Reservoir temperature EE III MI NOIR, Wiis 6c oskcnccinccdunscnocoesceccessaspennesanex 150 
Oil producing rate, bbl. per ~. ete Mee Cae aK DaGh whieh eaunanskeeeGhuavaaude ache scac comes 232 
ss aca wcaictibinenacsateclwssaseecesacsnioseetosewassebeuen 44 
| a NE aes Snes baie sin scisesasbacehaaescncenkeaeaeemaansaran sent 60 
a ON MEME a a aain ting ci0sn:s s0ins-0'00.e bo se cadeneisnssasamarsinaeehuananacee " 
APL ie Or ee ek GUE NNN BOOB oases 505 cans 0cccinccecccenescecccescebationcces 41.3 
ic gravity of gas from gas-oil separator, air = 1.0.............ccceecececcscesees Rica 0.802 
Method of gas liberation* 
Laboratory data Differential Flash 
Saturation pressure of subsurface-oil sample, lb. per sq. in., abs.................002- 2905 2905 
Volume ¢ in —_ from atmospheric pressure to ‘saturation pressure, cu. ft. 
ERO Et Ree 2985 2928 
Vol ume é - PLT, in rae oe | from atmospheric pressure to separator-pressure, cu. ft. 33 
V eS. of gas in a from tor — of pressure and temperature to 
saturation cu. ft. per b bil. stock. ME wich epeachossedbhenacuaneneesd 2906 
Estimated volume’ of gas in solution. “ana renans ghee men eee ree 
ture to « initial reservoir if the reservoir oil had been initially 
saturated with gas, cu. ft. per bbl. of stock-tank oil.................sseesseeeeee 2983 
Relative oil volume at saturation pressure, residual air volume at 60°F.=1.0......... 1.522 1.488 
Relative oil yolume at separator pressure, residual oil volume=1.0................. 1.009 
Density of oil at saturation and reservoir temperature, grams per cc....... .657 -657 
Compressibility of reservoir oil, volume per volume per lb. per aq. in. gis in enon 14.3X10% 14.3X104 
1Dean McGee, West Edmond Oil Field, Interstate Oil Compact Quarterly Bulletin, October, 1944, p. 15, wrote: 
“The original bottom-hole pressure taken on May 3, 1943 deutl a. camel Ghee at minus 6864 datum of 3110 Ib. 
Han ag coy ep: ghee in the reservoir at a datum of 5821 ft. below sea level was esti- 


mated to to have been 3113 Ib. per 
er footnotes 


same as T ty 
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HOT 


AND HOW! 


EMENT—‘small change’ in a well’s total cost 

—protects the entire investment. That is why 
we PRE-TEST the performance of Lone Star 
Cements. Example —tests for strength after 
exposure to temperatures up to 200° F. 

PRE-TESTED QUALITY — good reason for 
insisting on these Oil Man's Cements. Select 
the one that fits your well: 

‘“STARCOR’* for deep wells, high strength, 
extra sulphate resistance. ‘TEXCOR’* for deep- 
est wells, high strength and extra sulphate 

HOT—AND HOW! Tests for strength after resistance. ‘INCOR’* for moderate-depth wells, 
Sree anditnageentes an earlier drill-out. LONE STAR CEMENT for all- 
TEST performance of Lone Star Cements. . around oil-field dependability. Continuing Oil- 
Well Cement Laboratory Research assures 
outstanding performance, today and tomorrow. 


*Reg. U.S. Pat. Off. 


LONE STAR CEMENT CORPORATION DALLAS « HOUSTON 
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TABLE 3. 
Differential and flash-gas liberation data on subsurface-oil samples’ from Mag- 
nolia Petroleum Company, S. J. Talbot well No. 1, NW NW, 28, T. 13N, R. 4W. 



































Density of | : Gas in solution, 
Pressure, Relative liberated gas Oil cu. ft. per bbl. 

Ib. per Temper- oil volume, at 60°F. and density, of residual oil 

2q. in. ature, residual 14.4 lb., per gm. per ml. at 60°F, (gas at 

abs. zs oil volume sq. in. abs., 60°F. and 14.4 

at 60°F.=1.00 gm. per ml Ib. per sq. in. abs.) 
Z Differential-gas liberation 
l 
32952 145 1.550 } 0.657 1087 
2725 145 1.510 70 .000862 .665 996 
2415 145 1.463 000: .675 884 
2150 145 1.420 | 000846 685 787 
1820 145 1.374 .000840 -696 681 
1192 145 1.293 .000835 117 485 
550 145 1.209 .000878 | TAL 286 
222 145 1.165 -001100 | .754 184 
70 145 1.113 001225 771 99 
14.4 145 1.044 001942 .789 0 
14.4 60 1.000 8234 0 
Flash-gas liberation 

93117 145 1.473 | 0 .659 978 
32952 145 1.477 | * .657 978 
2725 145 *1 438 | § 665 * 891 
2415 145 61.393 | § 675 * 785 
2150 145 6] 352 | | © 685 * 693 
1820 . M5 1.308 | $ 696 * §93 
1192 145 61.232 © * 406 
4 62 5 60 1.016 10 .000930 811 30 
al 60 1.000 § .0015 8156 0 








‘Samples obtained October 27, and 28, 1944. 


*Saturation pressure at reservoir temperature. 
‘Gas-oil-separator oe 
5Gas-oil-separator tem 

*Calcula’ 


*Estimated. 


*Estimated initial reservoir pressure at mid-point of producing formation. 


from differential and flash-gas liberation data. 
7To convert gas density to specific gravity, multiply by 834.7. 











TABLE 4. 
Differential and flash-gas liberation data on subsurface-oil sample’ from Mid- 
Continent Petroleum Corporation, E. J. Lynch well No. 1, NE NW, 









































18, T. 14N, R. 4W. 
| t 
| Density of | Gas in solution, 
Pressure, | Relative liberated gas . cu. ft. per bbl. 
Ib. per Temper- oil volume, at 60°F. and Oil of residual oil 
sq. in. ature, residual 14.4 lb. per density, | at 60°F, (gas at 
abs. °F. oil volume sq. in. abs., gm. perml. | 60°F. and 14.4 
at 60°F.=1.0 gm. per ml. | lb. per sq. in. abs.) 
' 
Differential-gas liberation | 
92905 | 150 | 1.522 | 0.657 985 
2730 150 } 1.495 70 .000844 | .662 927 
2310 | 150 1.433 .000840 } .676 786 
1995 | 150 1.391 .000837 .685 686 
1720 150 1.356 .000832 } 695 602 
1053 | 150 1.276 .00083: .716 408 
695 150 | 1.232 .000875 .728 305 
386 150 | 1.193 d .739 212 
139 150 | 1.156 -001300 747 131 
41 | 150 | 1.103 001384 764 48 
14.4 | 150 1.050 001968 } .785 0 
14.4 | 60 | 1.000 8238 0 
Flash-gas liberation 
93113 150 1.484 | © 660 | 928 
#2905 150 1.488 * 657 | 928 
2730 150 $} 463 ® 662 | ® 873 
2311 150 61.403 |; © .676 | « 734 
1995 150 | 61.362 ¢ 635 | * 636 
1720 150 | 61.327 * (695 * 553 
1055 150 | 61.249 J 6 (716 6 363 
150 3-60 1.009 } 70 .000952 a | .817 22 
14.4 60 1.000 8 0015 | .8205 0 





1Sample obtained October 31,1944. 
20ther footnotes same as Table 3. 














abs., at reservoir temperature (150°F.). 
When the pressures were reduced from 
2905 lb. per sq. in., abs. (saturation pres- 
sure), to 44.0 lb. per sq. in., abs. (sep- 
arator pressure), and the temperature 
was reduced to 60°F. (separator temper- 
ature), by the flash-gas liberation meth- 
od, the volume of gas liberated from 
solution in the oil from this sample was 


88 


906 cu. ft. per bbl. of residual (stock- 
tank) oil, Tables 2 and 4. The produc- 
ing gas-oil ratio for this well was 924 cu. 


ft. per bbl. (Table 2), a difference of 18 


cu: ft. per bbl., or approximately 2 per 
cent, indicating that the sample was 
analogous to the reservoir oil in the vi- 
cinity of the well: 

A comparison of the analyses of the 





TABLE 5 


Pressure - volume - temperature 
tions of subsurface-oil samples’ f; 
Magnolia Petroleum Company, §, 
Talbot well No. 1, NW NW, 28, T. 
13N, R. 4W. 






































145°F. (reservoir temperature) 
Relative volume, 
Ad at 2952 Ib. | Specific volume, 
Ib. per oq. in.,| Volume at 
"| per sq. in., abs. cu. ft./Ib. 
abs. and 145°F, =1 : 
3511 0.9920 0.02418 
$371 9941 .02424 
3211 9963 .02429 
3062 -9984 02484 
92952 1.0000 02438 
2910 1.0037 02447 
2890 1.0051 02450 
2860 1.0083 .02458 
2838 1.0112 02465 
2765 1.0187 02484 
2704 1.0264 02502 
2645 1.0339 02521 
2 2535 1.0502 .02560 
2390 1.0740 02618 
2235 1.1061 02697 
2073 1.1489 02801 
1908 1.1973 02919 
1737 1.2640 .03082 
1575 1.3487 03288 
1390 1.4682 03579 
1205 1.6403 -03999 
1037 1.8652 04547 
900 2.126 05183 
765 2.476 .06036 
647 2.909 .07092 
555 3.433 .08370 
470 4.056 09888 
390 5.361 . 1307 
319 6.901 1682 
270 8.566 . 2088 
222 10.706 .2610 
180 13.372 .3260 
145 16.916 4124 
60°F. (gas-oil-separator temperature) 
* Relative volume, 
1p peeeaure | volume at 2052 Ib. | Speciic volume 
. 7") per sq. in., abs. cu. ft./ 
abs. and 145°F.=1 
3086 0.9312 0.02270 
2843 .9335 02276. 
2598 .9360 .02282 
° 32380 .9379 .02287 
2348 .9410 02294 
2276 -9470 .02309 - 
2239 -9515 .02320 
2180 . 9587 .02337 
2127 . 9666 .02357 
2061 .9744 .02376 
1968 -9883 .02409 
1843 1.0124 02468 
1719 1.0456 .02549 
1593 1.0870 02650 
1433 1.1539 .02813 
1279 1.2387 .03020 
1148 1.3405 .03268 
1016 1.4776 .03602 
895 1.6495 04021 
785 1.8559 04525 
675 2.132 05198 
582 2.477 .06039 
502 2.909 07092 
427 3.429 .08360 
320 4.605 .1122 
200 7.678 1873 
156 9.943 244 
125 12.297 3022 
104 15.159 3696 
88 18.167 4429 











1Samples obtained October 27 and 28, 1944. 
2Saturation pressure at 145°F. 
SSaturation pressure at 60°F. 








Bailey renamed 


O. C. Bailey, for 10 years chair- 
man of the Arkansas Oil and Gas 
‘Commission, has been reappoint- 
ed to that post. Other members of 
the seven-man board are J. C. | 
Landes, C. B. Racedale, J. W. Rey- | 
nolds, B. Hoag, R. S. bincaiscs and 
E. M. Dutton. 
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@ These workers will not lay down on their jobs. 
They’re working around the clock, indefinitely, with- 
out loss of time, thanks to intelligent engineering, 
quality materials, skilled workmanship . . . thanks 
to a unique service looking after them. 

Most of these units were producing oil for in- 
dustry before the war, and for war. All of them will 
be producing oil for future peacetime industry. 
Parkersburg Pumper records show many thousands of 
them at work more than 10 years without downtime 


from faulty design, materials or construction. Thous- 
ands of them are working for satisfied owners wher- 
ever men pump oil. 

Let the Parkersburg man in your field tell you 
about them. 


THE PARKERSBURG RIG & REEL CO. 


PARKERSBURG & OCS PRODUCTS 
GENERAL OFFICES, PARKERSBURG, W. VA 
Plants ot Parkersburg, W Va., Coffeyville, Kan 
District Offices 

Dellas - ees * - Los sage -Tulso -« 


lew Yor’ 





PARKERS B U R G 











Pressure - volume -temperature rela- 

tions of subsurface-oil samples’ from 

Mid-Continent Petroleum Corpora- 

tion, E. J. Lynch well No. 1, NE, NW, 
18, T. 14N, R. 4W. 


__150°F. (reservoir temperature) 


Sa Relative volume, 
tb. tee an in..| Volume at 2905 Ib. | Specific volume, 

— B! per sq. in., abs. eu. ft./Ib. 

— and 150°F. =1 
3341 0.9944 0.02424 
3171 - 9963 .02429 
2982 . 9988 .02435 
32005 1.0000 .02438 
2863 1.0043 .02448 
2819 1.0091 .02460 
2753 1.0153 .02475 
2683 1.0238 02496 
2553 1.0407 .02537 
2337 1.0753 .02622 
2086 1.1280 .02750 
1843 1.2004 .02927 
1591 1.3124 .03200 
1299 1.5012 .03660 
1047 1.7874 .04358 
838 2.173 .05300 
648 2.752 .06710 


TABLE 6 














Relative volume 
Pressure, . . 
tb. por oa. f.. volume at = eam. 
pen per sq. in., cu. ft./Ib. 
and 150°F.=1 

3000 0.9270 0.02260 
2962 .9276 .02261 
2804 .9296 .02266 
2627 .9310 .02270 
2488 9331 .02275 
92325 .9351 .02280 
2314 .9360 .02282 
2256 -9421 .02297 
2195 -9484 .02313 
5 . 9600 .02340 
1974 .9763 .02380 
1784 1.0118 .02467 
1592 As .02598 
1359 1.1584 .02824 
1158 1.2916 .03149 
1004 1.4440 .03520 
866 1.6363 .03989 
722 1.9261 .04696 
595 2.313 .05639 
482 2.895 .07058 

315 4.416 .1077 

212 6.674 .1627 

76 20.667 .5037 


__60°F. (gas-oil-separator temperature) 

















1Sample obtained October 31, 1944. 


*Saturation pressure at 150°F. 
*Saturation pressure at 60°F. 








subsurface samples of oil from both wells 
indicates a slight difference in the com- 
position of the samples in the vicinities 
of the wells. The differences in physical 
characteristics of the two samples are 
shown in the following tabulation: 











Magnolia, | Mid-Continent, 
Talbot L 
well no. 1 well no. 2 
Static-reservoir pressure, lb. 
per oe, Wy GRE... sock 5c. 3004 2994 
Flowing —_ at mele 
point, lb. per sq. in., abs 2962 2952 
Reservoir temperature, *,... 145 150 
— —- Ib. per 
ee es 2952 2905 
Total tal eee in solution, cu. ft. 
bl. (flash liberation). . 978 928 
an in solution from separa- 
tor pressure to saturation 
pressure, cu. ft. per bbl. ° 
(flash liberation)......... 948 906 
Gravity of stock-tank oil, 
API (field test)........... 42.4 41.3 
Gravity of stock-tank oil, 
API (laboratory test)..... 42.0 41.0 














The two wells sampled are more than 
8 miles apart, and present knowledge of 
the subsurface geology of the field has 
suggested that there may be an erosional 
trough dividing the Bois d’Arc stratum 


into two separate reservoirs. 


90 





SAMPLE FROM MAGNOLIA PETRO- 





LEUM COMPANY, S. J. TALBOT WELt 
NO. 1, 28, T. 13N., R. 4W., 
WEST EDMOND 


1.6 yw! 


~ 
w 


GAS IN SOLUTION, CU. FT. PER: BBL. STOCK-TANK Oil AT 60° 


— — 
w& ~ 


ERVOIR 
FT. BELOW SEA. LEVEL 


— 
bo 


VOLUME OF STOCK-TANK Oft = 1.0 


os 
. 
— 


C DENSITY OF RESERVOIR OlL. GR. PER Mi. 


—— 


ESTIMATED ORIGINAL STATIC RES 


PRESSURE AT 


RELATIVE VOLUME OF RESERVOIR Oll TO STOCK-TANK OIL, 
° 


800 1 


PRESSURE, LB. PER SQ. IN. ABS. 
FIG. 3. FLASH GAS-LIBERATION CURVES FQR SUBSURFACE OIL SAMPLE. 





SAMPLE FROM MID-CONTINENT. 
PETROLEUM CORPORATION, E. J. LYNCH WELL 
NO. 1, 18, T. 14N., R. 4W., 
WEST EDMOND FIELD 


1.6 wl 


~ 
wa 
~ 


2D 
be 


— ~ 
ww — 


VOLUME OF STOCK-TANK Oil = 1.0 
e 


.C DENSITY OF RESERVOIR OlL, GR PER ML 


ORIGINAL STATIC RESERVOIR 


° 
GAS IN SOLUTION, CU. FT. PER BBL. STOCK-TANK OJL AT 60° 


RELATIVE VOLUME OF RESERVOIR OIL TO STOCK-TANK OIL, 





PRESSURE, LB. PER SQ. IN. ABS. 
FIG. 4. FLASH GAS-LIBERATION CURVFS FOR SUBSURFACE OIL SAMPLE 








TABLE 7. Fractional analysis of: A, subsurface sample of oil’, and B, gas ob- 
tained from a subsurface sample of oil by differentially liberating the gas at 
reservoir temperature from saturation pressure to 1200 lb. per sq in.’ 














A B 
Mole fraction of gas obtained 
Mole fraction Le differentially liberating 
Component of subsurface sample of oil , 
oil sample 1200 Ib. per sq. in. at 1 

I nes ei os 2h oe as oe ee eta 0.4573 0.8353 
REGEN ixs.bs éaieacee taaeulon okihaaw ands ameleiem alee ee . 1032 .0964 
REE eo Biac ch.ancn sin ohaGainle’Laane son eek aaa 0665 0404 
Bere Ae Malsuicisassinae sien eRaicma trance eak eee 0082 -0037 
EE I SEE eh eee ee .0335 0126 
noo 5135. ks nn ic aena oa bua oine eee saa aione Mae wo .0109 .0017 
a a ee a ee ae a .0188 .0043 
a. aces dnadeedpiacdsasecdinss dsachieudecmees .3016 .0056 
1.0000 1.0000 











of oil from Magnolia Petroleum Company, 8. J. Talbot well No. 1, West Edmond Field, Oklahoma. 
M. G. Barker, Bureau of Mines, Bartle 


Q 





Molecular weight and specie gravity sevumed to be 307.5 and 6.889 respectively. 
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A tHousanp barrels at 8400 feet. That's a lot of oil from 
way down under, and no mistake. But everybody's pumping 
problem isn’t the same. Yours is probably just as tough or 
tougher in a different way. 

This example of a spectacular job not previously con- 
sidered possible is representative of the many advantages 
of Kobe Hydraulic Pumping. 

The simplicity of “Fluid Power” which flows to its work 
across leases, around corners, and down wells as deep as it 
is needed, and its ease of control which is as simple as a 
household faucet, greatly changes oil well pumping. A few 
of the new pumping advantages “Fluid Power” makes 
possible include multiple well operation, pumping of deep 
wells, higher pumping efficiencies, lighter and more mov- 
able equipment, constant bottom hole data, etc. 

Just as Hydraulic Pumping is today making it possible 
to produce deep pays not otherwise economically recover- 
able, so too it is helping to lower pumping costs and 
improve operations in hundreds of other applications 
where pumping efficiency counts. 

Put Kobe “Fluid Power” to work on your next pumping 
equipment need. Any Kobe representative will be glad to 
show you the advantages of this modern method of pump- 
ing, and a call today will bring prompt response. 


PUMP THE MODERN WAY—USE KOBE 
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KOBE, Incorporated. General Offices & Plant: | 
3040 East Slauson Ave., Huntington Park, Calif. « Mid-Con- 
tinent Division Offices and Shops: 230 S. E. 29th St., Oklahoma 
City, Okla. ¢ California Division Offices: 217 Wilson Bldg., 
Huntington Park, California « Export Agent: Petroleum 
Machinery Corporation, 30 Rockefeller Plaza, New York, N.Y. 
“ONE OF THE DRESSER INDUSTRIES” 
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SAMPLE FROM MAGNOLIA PETRO- 
LEUM COMPANY, S. J. TALBOT WEL 
NO. 1, 28, T. 13N., R. 4W., 
WEST 


OKLAHOMA 


ABS. 


PRESSURE, LB. PER SQ. IN 


0.93 0.94 0.95 0.96 0.97 








RELATIVE VOLUME, VOLUME AT 145°F. AND SATURATION PRESSURE 
FIG. 5. PRESSURE-VOLUME-TEMPERATURE RELATIONSHIPS OF SUBSURFACE OIL SAMPLE 


0.98 0.99 1.00 1.01 1.02 


1.0° 








The field and laboratory data for the 
samples collected from two wells in the 
West Edmond field are summarized in 
Tables 1 and 2. Results of analyses on 


the subsurface oil samples by the differ- 
ential-and flash-gas liberation methods 
are given in Tables 3 and 4. These data 
are shown graphically in Figs. 1, 2, 3, 


EFFICIENCY OF OIL-BURNING BOILERS 


Hi cre is a handy chart that will quickly 
give the approximate efficiency of any 
boiler that is oil fired, if one knows the 
heat value of the oil and the temperature 
of the chimney gases. 

Run a straight line through the heat 
value of the oil in B.t.u. per gallon in 
column A, and through the chimney gas 
temperature in °F., column B, and the 
intersection of the straight line in col- 
umn C gives the approximate boiler ef- 
ficiency in per cent. 

As an example, the dotted line run- 
ning across this chart shows that if the 
heat value of oil is 140,000 B.t.u. per gal. 
and if the chimney gas temperature is 
500 °F., the boiler efficiency should be 
about 82.2 per cent. 

This chart is based upon the follow- 
ing simple rule which was developed by 
the writer. The rule is not claimed to be 
“absolutely accurate” but for general 
use it will be found to give surprisingly 
close results. The rule is: 

“The chimney gas temperature in de- 
grees F. is multiplied by 5000. Divide 
by the heat value of the oil in B.t.u. per 
gallon. Subtract the result from 100. 
The remainder is the approximate boiler 
efficiency in per cent.” Applying this 
rule to the above example where the 
temperature is 500 °F. and the heat 
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and 4. The thermal expansion cop 
sponding to saturation pressures } 
tween 60°F. and 145°F. for the subsp 
face oil sample from Magnolia Pet 
leum Company, S. J. Talbot well No, 
are shown graphically in Fig. 5. Py 
sure-volume relationships of the sub 
face oil samples at reservoir tempe 
ture, and also at 60°F., are shown 
Tables 5 and 6. Data on a low-temper 
ture fractional analysis of the sub 
face sample from Magnolia Petroley 
Company, S. J. Talbot well No. 1 
given in Table 7. 
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value of the oil 140,000 B.t.u. per 
gal., we get 500 5000 = 2,500,- 
000. Divide this by 140,000 and the 
result is 17.8. Subtract 17.8 from 
100 and the result is 82.2 per cent 
as shown by the chart. 

Obviously, if combustion is 
complete and if there is a low 
chimney gas temperature the boil- 
er efficiency will be high because 
the heat certainly has been ab- 
sorbed by the boiler. The heat 
must go somewhere. Therefore the 
higher the chimney gas tempera- 
ture the lower will be the boiler 
efficiency, as indicated by this 
chart. 

Careful study of the chart shows 
how important it is to maintain a 
low chimney gas temperature and 
avoid high temperatures. It also 
shows that oils of high value are 
likely to give higher boiler eff- 
ciencies than are oils of low heat 


















value, the chimney gas tempera- 
ture being the same in all cases. 
A point that should be empha- 
sized is that this chart is based 
on good operating conditions and 
not on poor operation. It is im- 
portant that the CO, be right. Ob- 
viously, if too much air is used 


P 090. 
W. F. SCHAPHORST | 
250 785 
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the chimney gas tem- + 
perature will be low- t 
er than it should be i 


and in that event the 
chart will give incor- 
rect results. 
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Four High Pressure ‘COYNCO’ 


Atmospheric Stratube Cooling Sections 


Each section contains 776 sq. ft. cooling surfaces, using 1’ O.D. No. 8 
BWG Admiralty tubes. These tubes being rolled into solid billet headers, 
with special type cast bronze tube plugs. 


The 4 sections are designed to cool approximately 200,000,000 SCF/D 
natural gas, operating at 4,000 Ibs. working pressure — cooling water is 
sprayed over the tubes of the coil from a tower located immediately above 
the coils. 


These ‘COYNCO’ Stratube Sections are a part of the high pressure 
cycling plant in the Erath Field located at Vermillion Parish, La., and oper- 
ated by The Texas Company. 


. ATMOSPHERIC STRATUBE SECTIONS * SUBMERGED 
STRATUBE SECTIONS °* SHELL & TUBE EXCHANGERS 


We invite your inquiries concerning these and other specialized equipment. 


adenh A. Coy Ca., Inc. 


3515 Dawson Road Phone 3-9196 


TULSA, OKLAHOMA 
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These two 50,000-ton-per-year butadiene plants have already operated at 50 per cent above design capacity. 


Some Considerations off 
POSTWAR PETROLEUM REFINERY OPERATIONS 


By E. R. SMOLEY and V. O. BOWLES, The Lummus Company 


Batti Witn V-E Day rap- 
idly approaching 
reality, every refiner is giving more and 
more consideration to plans for postwar 
refinery operations. Progressive refiners 
must continually look ahead, giving care- 
ful consideration to marketing require- 
ments, product specifications, types of 
crude expected to be available, and the 
most economic manufacturing methods 
to enable them to maintain their stand- 
ing in the competitive field of petroleum 
refining and marketing. Obviously, dur- 
ing these past war years, there has prob- 
ably been significantly less than normal 
consideration given to these vital future 
tends because the petroleum industry 

made an all-out effort to produce the 
greatest amount of 100-octane aviation 
gasoline, all-purpose motor fuel, tolu- 
‘ne, raw materials for synthetic rubber 
manufacture, lubricating oils, navy 
els, and other war commodities that 
ve become a vital part of the military 
effort. Although some consideration nat- 

lly has been given to the postwar 
utility of the vast number of war plants 
that have been built, this has played no 
important role in the development of 
many projects. The basic premise 
or the development of all war projects 
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has been to get the job done as quickly 
as possible—and with the least expendi- 
ture of materials and labor to develop 
the required output of war products. Al- 
though some consideration was given to 
maintaining production costs within rea- 
sonable economic limits, substantially 
no consideration was given to the post- 
war utility of the many war plants that 
have been erected until comparatively 
recently. Nevertheless, it is reasonable 
to predict that the vast wartime expan- 
sion of petroleum manufacturing facili- 
ties will have a profound influence on 
the postwar petroleum economy. 

In general, petroleum refiners have 
two types of problems before them at 
the present time. First, the refiner who 
has installed catalytic cracking facili- 
ties, alkylation units, isomerization 
plants, and superfractionating equip- 
ment, as well as other related processing 
equipment, which were not planned for 
postwar refinery marketing situations, is 
faced with the problem of developing 
economical competitive refining opera- 
tions with the increased facilities he now 
has available. In many cases, it may 
prove very desirable to modify these war 
plants to make them more suitable for 
postwar operation as well as to instal! 


additional facilities*to permit the most 
economical manufacture of required 
products. Second, many refiners, be- 
cause of their geographic location, finan- 
cial structure, and other reasons, have 
not installed extensive war commodity 
manufacturing facilities and therefore, 
at this time, are faced with the possibility 
of not being able to meet the postwar 


. competition offered by refiners who have 


installed such facilities. Although this 
situation may appear to be a disadvan- 
tage to these refiners, many of them are 
already proceeding to turn this handicap 

A Pe Hh 


¥ , f. 
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Refining 


into an advantage by immediately lay- 
ing their plans for the installation of 
modern facilities designed for the most 
economical manufacture of postwar pe- 
troleum products. These refiners at the 
present time are making intensive studies 
of the available processes to determine 
the optimum selection that will enable 
them to set the pace in the postwar field. 
Some refiners are developing their proj- 
ects to the extent that, immediately upon 
availability of materials and labor for 
refinery construction work, they will be 
ready to place orders for equipment. 

This article, as the title indicates, is 
intended to outline general considera- 
tions and stimulate thinking in an at- 
tempt to be helpful to the refiner in his 
postwar planning. As every refiner ap- 
preciates, any planning is exceedingly 
complicated becausg of the many un- 
certainties and variables with regard to 
crude situations, marketing require- 
ments, and available process methods 
that have been greatly improved and 
expanded during the war years. The dis- 
cussion presented in this article is of 
necessity general in nature, for the de- 
velopment of any refinery postwar plan 
involves consideration of the above un- 
certainties and variables, which will dif- 
fer widely for each specific case. 

It is anticipated that the daily crude 
runs in the United States will increase 
to throughputs exceeding the maximum 
during the war years, in order to meet 
the demand for postwar motor gasoline, 
diesel fuels, and heating oils, as well as 
for private and commercial aviation gas- 
oline. This anticipated increase in crude 
runs coupled with decreases in crude 
availability from existing sources of pro- 
duction will necessitate the processing 
of more and more marginal crudes such 
as the sour West Texas variety and, in 
addition, a large amount of crude from 
sources not now in production as well as 
from foreign producing fields. It is dif- 
ficult, therefore, for refiners who con- 
template additional crude runs or who 
expect to be faced with a shortage of 
crude from existing sources to appraise 
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Control room for crude combination 
cracking unit with a capacity of 50,- 
000 bbl. per day. 


accurately a future crude situation; how- 
ever, there is a general tendency toward 
the processing of more and more high 
sulphur crudes such as West Texas and 
the like and toward producing lower 
gravity crude from presently producing 
fields. Furthermore, seaboard refiners 
anticipate processing substantial quan- 
tities of crude from South America and 
possibly from the Near East. Frequently, 
these foreign crudes also are character- 
ized by high sulphur content and are 
relatively low in gravity. Although the 
character of many of these foreign 
crudes is fairly well established, the 
problem of processing foreign crudes is 
further complicated by such situations 
as that prevailing in Venezuela, where 
there appears to be a strong move to- 
ward limiting crude export and forcing 
oil companies to build new refineries in 
Venezuela and employ Venezuelan labor 
for the operation of these refineries. Such 
projects as this will, of course, offset to 
some extent the requirements for in- 
creased domestic crude runs. 


@ Postwar market. An accurate ap- 
praisal of the postwar market for re- 
fined petroleum products obviously is 
very difficult at this time, although it is 
possible to make certain qualitative pre- 
dictions regarding production, quality, 
and specifications of postwar petroleum 
commodities. Upon the cessation of hos- 
tilities and when new cars are available 
to the public, it is expected that there 
will be a gradual rise in the consumption 
of motor gasoline that will, within a few 
years, reach a peak higher than the pre- 
war motor gasoline consumption. Al- 
though the development of light automo- 
tive engines designed to operate ef- 
ficiently on high octane superfuels may 
tend to reduce the ultimate consumption 
of motor gasoline, there will be a coinci- 
dent tendency toward reduction in motor 





gasoline yield as a result of the more se- 
vere processing requirements. The in- 
stallation of catalytic cracking plants 
capable of developing large yield of high 
octane gasoline with high recovery of 
liquid product may in a large measure 
offset this latter tendency. Although 
aviation gasoline production is expected 
to drop to about o-e-fifth of the peak 
war production, which value is consid- 
erably more than prewar production of 
aviation gasoline, it is not likely that 
this will have any effect on the increas- 
ing trend of motor gasoline consump- 
tion. 

The installation of extensive facilities 
for the production of 100-octane avia- 
tion gasoline throughout the country un- 
doubtedly will be reflected in a sharp 
increase in regular and premium grade 
motor gasoline octanes as soon as 
war requirement of aviation gasoline is 
curtailed. It is expected that house brand 
octane numbers will increase to as high 
as 80 MM octane number and that the 
octane number of premium grade gaso- 
line will increase to as high as 85 with- 
in a few years after the close of the war. 
Considerable importance will be at 
tached to research method octane spect 
fication, for this more accurately re 
certain phases of road performance. Cat- 
alytic cracking and naphtha polyform- 
ing operations are both characterized 
large spreads between motor method 
and research octane values and will be 
valuable tools in meeting high re 
octane requirements. As a matter of fatt, 
there are a considerable number of fe 
finers who will be immediately in post 
tion to produce gasoline of these 
ties as soon as their catalytic crac 
alkylation, and other facilities are 00 
longer required for the production of 
100-octane aviation gasoline for the wat. 
These refiners will be in good position 
to curtail profitably reforming opet 
tions and tetraethy] lead addition, at 
same time setting the octane pace. 
the other hand, other refiners not so for 
tunate will have to extend naphtha tr 
forming operations and increase tett® 
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ethyl lead additions to the point that re- 
finery modernization through the instal- 
Jation of catalytic cracking and other 
facilities will become so attractive com- 
paratively that they can no longer delay 
action on such projects. 


e Catalytic cracking. By the end of 
1941 approximately 20 Houdry catalytic 
cracking plants were either in operation 
or under construction. These Houdry 
units were operated largely by the two 
refining companies that control the 
process and at that time there were no 
other catalytic cracking processes in 
commercial operation. At present there 
are approximately 88 catalytic cracking 
units in operation employing four differ- 
ent processes with a total combined post- 
war gas oil charging capacity of more 
than 1,000,000 bbl. a day. These catalytic 
cracking plants are capable of produc- 
ing close to 50 per cent of the gasoline 
made from thermal cracking units be- 
fore the war. Although most of these 
catalytic cracking units are in large re- 
fineries, some are in small plants and 
studies indicate that the small refiner 
can well afford to buy and operate a 
small catalytic cracking unit because the 
installation cost per barrel of charge is 
not significantly greater than for the 
very large units. It is economically pos- 
sible to install catalytic cracking plants 
in sizes as small as 2000 bbl. per day 
so that the small refiner who runs 7,000 
to 10,000 bbl. of crude per day will find 
that the increased returns resulting from 
higher liquid recoveries and higher oc- 
tane ceiling on motor gasoline may well 
justify the installation of a small cata- 
lytic cracking plant. 

The tables at the right list the Houdry, 
TCC, fluid, and cycloversion plants with 
their conservative postwar gas oil charge 
rating. 
@ Distillate and residual fuel oils. If 
prewar trends in consumption of dis- 
tillate and residual fuel oils are any in- 
dication of the postwar forecast in de- 
mand for these products, then it might 
be deduced that there will be a slowly 
increasing demand for distillate heat- 
ing oils and diesel fuel and probably a 
dropping off in the demand for residual 
fuel oil. The extensive application of 
catalytic cracking particularly to heavy 
stocks that heretofore have been dis- 
carded as residual fuel oil components 
will in effect bring about a direct conver- 
sion of residual fuel oils into high oc- 
tane motor gasoline and, to a lesser ex- 
tent, into domestic heating oils. It is 
predicted that there will be an increas- 
ing trend in the use of suitable boiling 
range catalytic distillates for domestic 

eating oils, for during the war years 

ere has been a very sharp upturn in 
this direction in order to make available 
4 maximum amount of light virgin 
charge stocks for catalytic cracking to 
produce aviation gasoline and other war 
products. Although opinion among re- 
finers regarding the use of large concen- 
trations of catalytic distillates in home 
heating oils has been divided, it was 
Initiated before the war and has been 
widely practiced during the war years 
with satisfactory marketing experience. 
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Houdry catalytic cracking 


Number 
cases 

Gulf Oil Corp., Port Arthur, Texas... 6 
Magnolia Petroleum Co., Beaumont, Texas 23 
Sinclair Refining Co., Corpus Christi, Texas _____. 6 
Sinclair Refining Co., Houston, Texas = 6 
Socony-Vacuum Oil Co., Augusta, Kans... 6 
Socony- Vacuum Oil Co., Brooklyn, N. Y. 6 
Socony-Vacuum Oil Co., Buffalo, N. Y. 6 
Socony-Vacuum Oil Co., East Chicago, Ind... 4 
Socony-Vacuum Oil Co., Paulsboro, N. J... 6 
Socony-Vacuum Oil Co., East St. Louis, Il]... 6 
Socony-Vacuum Oil Co., Trenton, Mich. 6 
Southport Petroleum Co., Texas City, Texas... 6 
Standard Oil Co. of California, El] Segundo, Calif. 6 
Standard Oil Co. of Ohio, Cleveland, Ohio 9 
Sun Oil Company, Marcus Hook, Pa. _...... 39 
Sun Oil Company, Toledo, Ohio == 
Tide Water Associated Oil Co., Bayonne, N. J... 12 
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Thermofor catalytic cracking 


Ashland Oil & Refining Co., Catlettsburg, Ky...» 


Continental Oil Company, Ponca City, Okla... 


Crown Central Petroleum Corp., Houston, Texas =. 
General Petroleum Corp., Torrance, Calif...» 
Gulf Oil Corporation, Port Arthur, Texas 
Magnolia Petroleum Company, Beaumont, Texas 
The Pure Oil Company, Nederland, Texas...» 
Richfield Oil Corporation, Watson, Calif...» 
Sinclair Refining Co., Houston, Texas 
Socony-Vacuum Oil Co., E. St. Louis, Ill. 


Socony-Vacuum Oil Co., Paulsboro, N. J... 


Standard Oil Co. of California, Richmond, Calif. 
Sun Oil Company, Marcus Hook, Pa... 


Tide Water Assoc. Oil Co., Bayonne, N. J. 
Union Oil Company, Wilmington, Calif...» ===>» 





Fluid catalytic cracking 


J. S. Abercrombie-Harrison Oil Co., Sweeny, Texas... 


Associated Refiners Inc., Duncan, Okla. 


Refining 


Number 
units 
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Atlantic Refining Co., Atreco, Texas 





Atlantic Refining Co., Philadelphia, Pa......_-_»_»»_»_>>> 
Cities Service Refining Corp., Lake Charles, La.._____ 


Cooperative Ref. Assn., Coffeyville, Kansas ...._»»_»_»_»»___ 


Eastern States Petroleum Co. Inc., Houston, Texas 
Frontier Refining Co., Cheyenne, Wyoming —._________ 


Humble Oil & Refining Co., Baytown, Texas - 





Pan American Petroleum Corp., Texas City, Texas 


Pennzoil Co., Oil City, Pa. pa 
Republic Oil Ref. Co., Texas City, Texas 








Root Petroleum Co., El Dorado, Ark. ks 





Shell Oil Company, Wilmingtoh, Calif. 





Shell Oil Company, Wood River, Ill. 








Sinclair Refining Company, Sinclair, Wyoming 


Standard Oil Co. of Indiana, Wood River, Il... shai 
Standard Oil Co. of N. J., Baltimore, Md... 


Standard Oil Co. of N. J., Baton Reuge,. La. 





Standard Oil Co. of N. J., Bayway, N. J... a 


The Texas Company, Port Arthur, Texas...» 


The Texas Company, Wilmington, Calif.......___»»_»_>__ 
Tide Water Assoc. Oil Co., Avon, Calif. : 





Utah Oil Refining Co., Salt Lake City, Utah. a 


Wilshire Oil Co., Norwalk, Calif... 


Total 





Cycloversion 


Phillips Petroleum Company 





Overall Total 





Approximate 
bbl. per day 
gas oil charge 
10,000 
45,000 
10,000 
11,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10.000 
10,000 
11,000 
15,000 
22,000 
88,000 
19,000 
17,000 





318,000 


19,000 
29,000 
19,000 
40,000 
27,000 
20,000 
19,000 
30,000 
10,000 
10,000 
11,000 
28,000 
22,000 
11,000 
30,000 





325,000 


15,600 
11,200 
14,000 
14,000 
45,000 

4,000 

5,000 


28,800 
15,500 

4,200 
11,500 


15,500 
31,000 

8,500 
10,000 
15,500 
44,300 
11,500 
31,000 
16,300 
16,000 


4,000 
388,000 


12,000 
1,043,000 
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Refining 


The application of such processes as 
coking and propane deasphalting will 
serve further to reduce production of 
residual fuel oil and increase motor gas- 
oline and No. 2 heating oil output 
through the medium of catalytic crack- 
ing. The selection of these latter proc- 
esses obviously will depend upon mar- 
ketability of coke, asphalt, and residual 
fuel oil, as well as economic considera- 
tions. In general, there will be an in- 
creasing trend toward the shift from vis- 
cosity breaking to the high gasoline 
yield producing combinations of cataly- 
tic cracking and propane deasphalting 
or coking. In situations where vacuum 
reduction facilities are available this 
may be applied in place of the propane 
deasphalting or coking. 

In appraising any long range postwar 
marketing situation, refiners must not 
fail to give consideration to the possi- 
bility of voluntary and legislative action 
to conserve the national resource of pe- 
troleum. Such action might take the form 
of curtailed domestic crude runs with 
increased runs of foreign crudes, but 
might be more likely to assume a less 
direct form such as curtailment of do- 
mestic heating oil consumption through 
consumer taxation or otherwise. Motor 
gasoline forms such an important part 
of our economy that it is doubtful wheth- 
er there will be any important attempt 
made to reduce its consumption. The 
trend toward light high compression en- 
gines and light weight cars will be en- 
couraged through maintenance of exist- 
ing tax rates equal on all grades of gaso- 
line with a definite reduction in con- 
sumer requirement and a probable coin- 


Large oil refinery showing TCC unit 
for 20,000 bbl. per day; two combi- 
nation thermal cracking units, 25,- 
000 bbl. per day and 15,000 bbl. per 
day, respectively, and a topping unit 
of 12,000 bbl. per day capacity. 









cident reduction in crude processing re- 
quirement. 


@ Alkylation. Catalytic cracking plant 
performance is characterized by the pro- 
duction of relatively large quantities of 
butane-butylene fraction. Although this 
is an invaluable war commodity, the 
processing of this material for motor 
gasoline production will necessitate the 
consideration of other processing sys 
tems than are being used during these 
war years. Furthermore, the use of bu- 
tanes for bottle gas and automotive fuel, 
curtailed during the war years, will be 
resumed probably on an_ increasing 
scale. In the final analysis butanes are 
too valuable to be discarded to fuel gas 
as had been done extensively in many 
refineries before the war. Although the 
alkylation of pentenes and propylene no 
doubt will be discontinued in favor of 
direct inclusion of pentenes in motor 
gasoline and catalytic polymerization of 
propylene, the operation of existing al- 
kylation plants for the production of 
butylene alkylate will continue and will 
afford many refiners a means of bringing 
their operations into vapor pressure bal- 
ance. Although the butylene alkylate 
will be used preferentially in aviation 
gasoline, its use in premium and super 
fuels undoubtedly will prove economi- 
cally sound, especially as octane ceilings 
are elevated. The naphtha polyform 
process has been applied extensively for 
converting naphtha, butanes, and pro- 
panes into high octane motor gasoline. 
This process employs temperature and 
pressure conditions that are quite suit- 
able for the economical processing of 
refinery excess butanes. The application 
of this process is demonstrated in some 
illustrative studies presented later. In 
situations where reforming capacity is 
already available, catalytic polymeriza- 
tion may be used effectively to convert 
butylene and propylene into polymer 
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gasoline and to aid in establishing re. 
finery vapor pressure balance. 


@ Lubricating oil. In lubricating 9jj 
production the percentage of solvent re. 
fined oils was gradually increasing from 
the early 30’s up to the outbreak of the 
war. During the war years these newer 
facilities were utilized largely for the 
production of high grade aviation lubes, 
The war requirement for lube oils was 
supplied with the addition of very few 
new solvent plants. It is expected, there. 
fore, that there will be considerable new 
construction of solvent refining Plants 
for lube oils in the postwar period, 
requirements for higher grade lubri 
ing oils evidenced in the prewar 

are expected to increased further. With 
the rising use of higher speed engines 
and higher compression automotive en 
gines, as well as higher speed ind 
machinery, this effect will be accen 
tuated. This extended use of solvent re 
fined oils has been accompanied by the 
development and expanded use of many 
more additives. Refiners will modernize 
their lubricating oil blending and com. 
pounding plants to facilitate continuous 
and accurate blending of the various 
stocks and additives to finished grades. 


-With more and more emphasis on the 


conservation of crude and with a fore- 
cast for increased lubricating oil re 
quirements, the refiner is expected to ob 
tain the ultimate recovery of lubricating 
oils from his crudes. In this connection 
he must give consideration to balancing 
his production of low and high viscosity 
components to meet the relative market 
requirements for the finished grades, — 


@ Waxes. The war years witnessed ap 
increase in the production of waxes with 
the development of many new uses of 
this material. The application of these 
new uses no doubt will be extended im 
the postwar period. The manufacture of 
micro-crystalline waxes has been 

(Continued on Page 120) 
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In THIS HUGE cycling plant, pressures range 
from 4600 to 4700 p.s.i. 


The METRIC orifice meters employed in this 
operation are our standard high pressure in- 
struments. Thousands of METRIC orifice meters, 
based on the famous WESTCOTT manometer 
body, are serving throughout the world. It is 
those year-in-and-year-out records of sustained 
accuracy, and the simplicity of inspecting, clean- 
ing, and adjusting, that have caused METRIC 
meters to be chosen so widely. 


Many have been in continuous service for 
years in spite of changes in plant layouts and 
processes, because pressure ranges may be con- 
verted easily for switching from one operation 
to another. 





Refining 


(Continued from Page 116) 


ing during the last decade from the cen- 
trifuge method to the use of solvent 
dewaxing. This has resulted in a higher 
quality product with increased melting 
point, thereby expanding the field of ap- 
plication of this product. The crystalline 
waxes have been shifting to a lesser ex- 
tent from the press-sweating method to 
the solvent dewaxing process. Although 
solvent dewaxing affords an improve- 
ment in quality in many cases, the re- 
tirement of existing presses and sweat- 
ers cannot be completely justified. It is 
anticipated, however, that the facilities 
that will be provided in the postwar pe- 
riod for increased wax production re- 
quirements will be almost entirely sol- 
vent dewaxing plants. This type of 
equipment offers the flexibility of pro- 
ducing either the micro-crystalline or 
the crystalline waxes with the same plant 
at lower manufacturing costs, and with 
lower investment for new facilities. The 
refiner is also in a position to vary his 
operation in accordance with the market 
requirement for these two products, 
which is not possible with the old proc- 
essing methods. There are still further 
advantages in production costs in the 
manufacture of both of these products 
to be realized by the simultaneous manu- 
facture of low pour lubricating oils and 
waxes. This may be accomplished either 
by repulping continuously the wax cake 
from the pour production operation or 
by a two-stage operation. In the first 
stage specified melting-point wax is pro- 
duced and the oil then passes contin- 
ously through the second dewaxing step 
for the production of required pour lu- 
bricating oil and slop wax. Some exist- 
ing solvent dewaxing plants now operate 
with blocked operation producing pour 
oils and slack wax for one period of 
time and then recharge the slack wax 
back through the plant for the produc- 
tion of specified melting-point crystal- 
line and micro-crystalline waxes the bal- 
ance of the time. 


@ Sulphur removal. With the process- 
ing of more marginal crudes, as well as 
foreign crudes, the question of sulphur 
removal from petroleum products be- 
comes of greater importance to the re- 
finer. Satisfactory methods are available 
for treating straight run gasoline and 
naphthas and to a lesser extent cracked 
gasoline. Existing methods are consid- 
ered expensive both in investment and 
operating costs for the removal of sul- 
phur from kerosines. No commercial 
process is available today for the: re- 
moval of sulphur from gas oils and re- 
duced crudes. Considerable work is un- 
der way toward the development of proc- 
esses that remove sulphur satisfactorily 
and economically from kerosines, gas 
oils, and reduced crudes. It is antici- 
pated that the postwar period will wit- 
ness the commercial application of this 
much required processing step. Some of 
these requirements are minimized by the 
reduction of sulphur in gasoline made 
from the catalytic cracking of high sul- 
phur gas oils, and propane deasphalted 
reduced crudes, 
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TABLE 1 
Refinery balances with varying TCC unit capacities. 
Volume, | Bbl. per | Volume, | Bbl. per | Volume, | Bbl. per | Volume, | Bbl, per 
per cent day per cent day per cent day per cent 
heric Topping 
M.C. charge......... 100.0 25,000 100.0 25,000 100.0 25,000 100.0 25,000 
Light t run gasoline 15.0 3,750 15.0 3,750 15.0 3,750 15.0 3,750 
Heavy naphtha........ a aes 16.0 4,000 16.0 4,000 16.0 4,000 16.0 4,000 
Kerosine + No. 1 fuel oil... . 5.0 1,250 5.0 1,250 5.0 1,250 5.0 1,250 
Diesel + No. 2 fuel oil... ... 10.0 2,500 10.0 2,500 10.0 2,500 10.0 2,500 
i) Se eae 53.0 13,250 53.0 13,250 53.0 13,250 53.0 13,250 
ee 1.0 250 1.0 250 1.0 250 1.0 250 
TCC cracki . 
Topped crude to tower. 53.0 13,250 53.0 13,250 53.0 13,250 
Reduced crude bottoms. .... 41.0 10,250 29.0 7,250 17.0 4,250 
Flash tower overhead....... 100.0 3,000 | 100.0 6,000 | 100.0 9,000 
10-Ib. R.v.p. gasoline... .... 48.0 1,440 48.0 2,880 48.0 4,320 
Light catalytic cycle........ 25.0 750 25.0 1,500 25.0 2,250 
Heavy catalytic cycle....... 16.0 480 16.0 960 16.0 1,440 
Excess butanes............. 6.0 180 5.5 330 5.0 450 
Excess butylenes........... 3.0 90 3.5 210 4.0 360 
SS eee 4.0 120 4.0 238 4.0 360 
Propylene......... Ae ae 3.4 102 3.4 204 3.4 306 
gas (F.0.E. basis)...... 3.0 90 3.0 183 3.0 270 
ER eee 108.4 3,252 108.4 6,505 108.4 9,756 
Thermal cracking 
Reduced crude charge...... . 100.0 13,250 95.5 10,250 85.7 7,250 63.6 4,250 
Light catalytic cycle........ & & = 3.0 250 14.9 1,000 
Heavy catalytic cycle....... 4.5 480 11.3 960 21.5 1,440 
Wiican ek Seieews 100.0 13,250 | 100.0 10,730 | 100.0 8,460 | 100.0 6,600 
10-lb. R.v.p. gasoline. ...... 44.5 5,900 46.6 5,000 42.8 3,622 33.6 2,250 
Heating oil withdrawn. ..... 9.4 1,250 4.6 500 2 oe os e 
NG. Gtndl of. : : ...10,'5... 38.4 5,090 39.6 4,250 50.5 4,275 62.3 4,170 
Excess butanes............. 2.4 318 2.6 278 2.2 185 1.8 120 
Excess butylenes........... 1.1 146 1.2 130 2.8 92 8 
I ce erin a ier cata 3.8 503 4.3 460 3.1 264 2.2 147 
Propylene......... [ee 1.9 251 2.1 225 1.5 130 1.0 67 
Dry gas (F.O.E. basis)...... 3.6 475 3.5 375 3.0 250 2.0 135 
| ae are 105.1 13,933 104.5 11,218 104.2 8,818 103.7 6,944 
Polyforming 
Heavy naphtha charge...... 100.0 4,000 100.0 4,000 100.0 4,000 100.0 4,000 
Butanes from TCC and 
thermal (90% rec.)....... 7.2 286 10.3 413 11.5 460 12.8 513 
Butylenes from TCC and 
thermal (90% rec.)....... 3.2 130 5.0 200 6.8 270 9.3 373 
pane from TCC an 
thermal (60% rec.)....... 7.5 301 8.8 350 7.5 300 7.6 305 
Propylene from TCC and 
thermal (60% rec.)....... 3.8 151 4.7 189 5.0 200 5.4 217 
Total charge to polyform.... | 121.7 4,868 | 128.8 5,152 | 130.8 5,230 | 135.1 5,408 
10-lb. R.v.p. gasoline. ...... 81.6 3,264 84.6 3,385 85.3 3,411 88.2 3,533 
eae. 4.9 199 5.2 210 5.2 210 5.4 216 
Dry gas (F.0.E.)........... 28.0 1,120} 29.5 1,180 | 32.0 1,280 | 30.0 1,200 
y | EO 114.5 4,583 119.3 4,775 122.5 4,901 123.6 4,949 
Overall c>mmodity bal:nce 
M.C. crude charge.......... 100.0 25,000 100.0 25,000 100.0 25,000 100.0 25,000 
10-lb. R.v.p. motor gasoline... 51.6 12,914 54.3 13,575 54.7 13,663 55.3 13,853 
Kerosine + No. 1 fuel oil... 5.0 1,250 5.0 1,250 5.0 a, 5.0 1,250 
Diesel + No. 2 fuel oil... ... 15.0 3,750 15.0 3,750 15.0 3,750 15.0 3,750 
OE EE eae 21.2 5,289 17.8 4,460 17.9 4,485 17.6 4,386 
one (F.O))... 6.0... 7.3 1,821 7.8 1,942 8.0 2,005 y Be 1,921 
ee 100.1 25,024 | 99.9 24,977 | 100.6 25,153 | 100.6 25,160 
Motor gasoline octane No. 
Production, BPCD......... 12,914 13,575 13,663 13,853 
Ae 68.5 70.0 71.0 72.0 
eS aa 80.5 82.0 83.0 ‘ 84.0 























@ Chemicals from petroleum. Al. 
though a few refineries at the present 
time are engaged in fairly extensive 
manufacture of chemicals from petro- 
leum raw materials, this field is yet in 
its infancy. The war accelerated this in- 
dustry by the greatly increased require- 
ments for such materials as butadiene 
and styrene. The petroleum industry is 
such an important source of raw mate- 
rials for the manufacturer of chemicals 
that it gan no longer be overlooked by 
the chemical industry. Already there are 
a number of chemical firms that have 
located plants adjacent to oil refineries 
and have established chemical manu- 
facture from petroleum raw materials. 
Several new companies have already 
been formed to engage in this field. The 
manufacture of ethylene, propylene, 


acetylene, and a great number of closely 
related chemicals are illustrative of this 
development. At the present time su 
operations are of very secondary nature 
to petroleum refineries; however, as the 
volume of this industry expands, it 
take on ever-increasing importance. 

@ General studies. In an attempt fur 
ther to assist the refiner in planning his 
postwar operations, some general studies 
are presented herewith. As stated pre 
viously, it is necessary before any studies 
can be made to develop, as accurate. 
as possible, market forecasis of the qual 
ity and quantity of all products. Having 
made this forecast, then it is possible to 
develop a series of overall refinery 
studies varying in each the capacity of 
the new processing units contempla 
For example, there are outlined in 
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[ three plans based upon the processing 
of 25,000 bbl. per day of Mid-Continent 
crude. In each of these plans there is 

rojected an atmospheric topping opera- 
tion for the production of light straight 
run gasoline, heavy naphtha, kerosine, 
No. 1 fuel oil, diesel, No. 2 fuel oil, and 
top crude. The topped crude is 
charged first to a TCC cracking unit feed 
preparation system, where the reactor 
charge is flashed from the reduced crude. 
The heavy reduced crude remaining is 
then charged to a thermal cracking unit. 
In these studies the charge to the cataly- 
tic cracking plant has been established 
at 3000, 6000, and 9000 bbl. per day 
with the thermal cracking capacity vary- 
ing correspondingly. The severity of the 
catalytic cracking operation has been 
maintained the same for the three cases 


by adjusting operating conditions, not- 
withstanding the changes in the boiling 
range and gravity of the feed stock. 
Minor adjustments have been made in 
product distribution. A naphtha poly- 
form operation with 4000 bbl. per day of 
heavy naphtha charge has been proj- 
ected for each of these schemes. The 
charge to the polyform unit also includes 
90 per cent of the excess butane-buty- 
lenes from the thermal and catalytic 
cracking operations and 60 per cent of 
the propane-propylene production from 
these operations. In this manner the 
plant is maintained in vapor pressure 
balance and conveniently recoverable 
propane-propylene is processed. The 
overall commodity balance for these 
three cases indicates a slight gain in 
gasoline production as the amount of ca- 





















































TABLE 2 
Refinery balances with varying polyform unit capacities. 
6000 TCC 6000 TCC 6000 TCC 
2000 Poly 4000 Poly 6000 Poly 
Volume, | Bbl. per | Volume, | Bbl.per | Volume, | Bbl. per 
per cent day per cent day per cent day 
Atmospheric topping 
OORT Tee 100.0 25,000 100.0 25,000 100.0 25,000 
Light straight run gasoline................. 23.0 5,750 15.0 3,750 7.0 1,750 
aes iccknsetneapieves 8.0 2,000 16.0 4,000 24.0 6,000 
Kerosine + No. 1 fuel oil................. 5.0 1,250 5.0 1,250 5.0 1,250 
Diesel + No. 2 fuel oil.................... 10.0 2,500 10.0 2,500 10.0 2,500 
I Cac scaskis ceaknnnsciweena 53.0 13,250 53.0 13,250 53.0 13,250 
Ere eee eer eae 1.0 250 1.0 250 1.0 250 
ce Re eee re erty er a ae mes 100.0 25,000 100.0 25,000 100.0 25,000 
TCC cracking 
Topped crude to flash tower............... 53.0 13,250 53.0 13,250 53.0 13,250 
Reduced crude bottoms................... 29.0 7,250 29.0 7,250 29.0 7,250 
Flash tower overhead..................... 100.0 6,000 100.0 6,000 100.0 6,000 
10-lb. R.v.p. motor gasoline................ 48.0 2,880 48.0 2,880 48.0 2,880 
Light catalytic cycle..................-05. 25.0 1,500 25.0 1,500 25.0 1,500 
Heavy catalytic cycle...................-- 16.0 960 16.0 960 16.0 960 
ce eee CII A ot nae 5.5 330 5.5 330 5.5 330 
SO NEIIND. 5.0.00... <eaa acnecsiessceesas 3.5 210 3.5 210 3.5 210 
PE ET AOR Eel 4 OE 4.0 238 4.0 238 4.0. 238 
De a cnamadeliad sheoidesetebeabasene 3.4 204 3.4 204 3.4 204 
Dry gas (F.0.E. basis).................2+- 3.0 183 | 3.0 183 3.0 183 
ick ti ainctiginddabiiecenasied 108.4 6,505 108.4 6,505 108.4 6,505 
Thermal cracking 
Reduced crude charge..............-s0000- 85.7 7,250 85.7 7,250 85.7 7,250 
Light catalytic cycle................000005 3.0 250 3.0 250 3.0 250 
Heavy catalytic cycle..................++- 11.3 960 11.3 960 11.3 960 
Ds hic ainnd ss ChE eRe dcanastnd 100.0 8,460 100.0 8,460 100.0 8,460 
10-Ib. R.v.p. motor gasoline................ 42.8 3,622 42.8 3,622 42.8 3,622 
BRN, oins:010-00450d0%069s00000000 50.5 4,275 50.5 4,275 50.5 4,275 
NECA Gis accokcnastuncasastin 2.2 185 2.2 185 2.2 185 
MNO DURFIONOS.. 5... 50. cscccccccstesces 1.1 92 1.1 92 1.1 92 
MR on ne ec caaid pumesacnes 3.1 264 3.1 264 3.1 264 
ERS ae cae eee 1.5 130 1.5 130 1.5 130 
Dry gas (F.O.E. basis)...............-000% 3.0 250 3.0 250 3.0 250 
RT TT Te eee ey 104.2 8,818 104.2 8,818 104.2 8,818 
Polyformi ° 
Heavy naphtha charge. .. - Oats a nnebied 100.0 2,000 100.0 4,000 100.0 6,000 
Butanes (00% rec.)............ccecceceees 23.0 460 11.5 460 7.7 460 
lutylenes (90% rec.)...........cccceeeees 13.5 270 6.8 270 4.5 270 
ere 15.0 300 7.5 300 5.0 300 
Propylene (60% rec.).........0.0.cceeeees 10.0 200 5.0 200 3.3 200 
ME hinaashidscieassaeiacswewe 161.5 3,230 130.8 5,230 120.5 7,230 
10-lb. R.v.p. motor gasoline................ 97.5 1,951 85.2 3,411 83.4 5,000 
ERS: 6.4 129 5.3 210 4.8 289 
a eee 37.1 743 32.0 1,280 27.8 1,669 
PONS iin ci ccwckeokssaissaadareter 141.0 2,823 122.5 4,901 116.0 6,958 
Overall commodity balance 
M.C. crude Di tinonea bah an.cwennhs gavin 100.0 25,000 100.0 25,000 100.0 25,000 
10-Ib. R.v.p. motor gasoline................ 56.8 14,203 54.7 13,663 53.0 13,252 
Te SY ae ee 5.0 1,250 5.0 1,250 5.0 1,250 
Diesel and No. 2 fuel oil.................-. 15.0 3,750 15.0 3,750 15.0 3,750 
ST Sey eee er 17.6 4,404 17.9 4,485 18.2 4,564 
Dry gas (F.O.E. basis)...............0.00. 5.9 1,468 8.0 2,005 9.6 2,304 
GO eee Pete 100.3 | 25,075 | 100.6 | 25,153 | 100.8 | 25,210 
Motor ine octane numbers 
Production, BPCD.............c.ssee0ees 14,208 13,663 13,252 
SEMEL s\i-n50s6ebiapnedias¥ostopiebetel 67.0 71.0 73.0 
BPD © Bickeccaicuseccadeccsacdasniaee 79.0 83.0 84.5 
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talytic capacity is increased and a gain 
in overall gasoline octane number of ap- 
proximately 1.0 point for each 3000 bbl. 
per day increment of catalytic cracking 
unit charge. For the purpose of com- 
parison a fourth case incorporating ther- 
mal cracking but omitting catalytic 
cracking is included. In this study the 
motor gasoline production is about 650- 
950 bbl. per day less than in the studies 
including the TCC units and the octane 


‘number of this motor gasoline is ap- 


proximately 1.5 points lower than for the 
study in which 3000 bbl. per day of 
catalytic cracking capacity was included. 
In each of these four studies the pro- 
duction of virgin distillate fuels was 
maintained at 15 per cent of the crude 
charge and the production of cracked 
distillate fuel was maintained at 5 per 
cent of the crude charge, making a total 
distillate fuel production of 20 per cent. 
These studies could be extended further 
by the installation of a vacuum reduc- 
tion or propane deasphalting step to in- 
crease the catalytic unit charge to a 
maximum of approximately 12,000 bbl. 
per day. With an estimate of the future 
motor gasoline octane number and pro- 
duction requirement, it is then possible 
to develop economic studies and assign 
relative profitabilities to each of these 
cases and determine which installation 
represents the optimum return omthe in- 
vestment for any given amortization pe- 
riod. 

In Table 2 there is projected a similar 
series of studies in which the catalytic 
cracking and thermal cracking capaci- 
ties have been maintained constant but 
the naphtha polyforming capacity has 
been established at 2000, 4000, and 6000 
bbl. per day. The overall commodity bal- 
ances for these three studies indicate 
motor gasoline production descending 
from 14,200 bbl. per day for the 2000 
bbl. case down to 13,250 bbl. per day for 
the 6000 bbl. case. Coincident with this 
decrease in motor gasoline production is 
an increase in motor gasoline octane 
number ranging from 67 to 73 clear, and 
79 to 84 with 3 cc. of tetraethyl lead 
addition. It appears that there is an at- 
tractive gain in octane number resulting 
from increasing the polyform capacity 
from 2000 to 4000 bbl. per day but some 
what smaller gain for the next 2000 bbl. 
increase. As in the first series of studies, 
operating costs and commodity values 
can be assigned in the various cases and 
relative profitabilities can be determined 
on the basis of the future marketing re- _ 
quirements to determine the most profit- 
able operation for a given amortization 
period. 

Although these studies illustrate one 
approach to the problem of postwar 
planning especially for the small refin- 
ery, they are not intended to lead to any 
generalization pointing to the optimum 
catalytic cracking or reforming capacity 
for this particular situation. This presen- 
tation is made more to illustrate the ne- 
cessity for developing a series of overall 
refinery processing schemes in order to 
be assured of an accurate appraisal of 
any projected refining and marketing 
situation. xk 
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TYPE XVG COMPRESSORS 


75 to 300 hp 


Thirteen years ago, XVG gas-engine-diiven 
compressors set the pace for an entirely jnew 
coriception of compressor design for oil-field and 
refinery work. Their V-angle design, with multi- 
cylinder construction using small parts, per- 
mitted for the first time, assembled shipment, 
quick installation, easy servicing, and easy te-' 
location. Today, XVG compressors are used all 
over the_world...in practically every industry, 


TYPE PVG ENGINES 
185 to 370 hp 


These gas engines, companions of XVG com- 
pressors and using many of their working parts, 
have gained an enviable reputation driving gen- 
erators, blowers, and centrifugal and reciprocat- 
ing pumps in widely diversified industries. They 
are sturdy, reliable and economical. Correct de- 
sign and trouble-free performance is assured by 
Ingersoll-Rand’s experience in careful engineet- 
ing of combination units, including those with 
step-up gears. 
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TYPE K VG COMPRESSORS 
600 to 1000 hp 


Five years ago, KVG Compressors extended the 
attractive features of the XVG into the larger 
sizes of gas-engine-driven compressors. Also of 
4-cycle, V-angle design, KVG compressors have 
many additional refinements that are justified on 
larger-size machines. These units play an im- 
portant role in synthetic-rubber, aviation-gaso- 
line, gas-transmission, and other vital programs. 


TYPE PKVG ENGINES 
600 to 1200 hp 


PKVG Gas Engines are the same as the engines 
on KVG compressors except for the omission of 
compressor cranks and frames. Corresponding 
wearing parts are interchangeable. Four-cycle 
teliability and economy, a short, stiff crank- 
shaft, removable wet cylinder liners, and small 
floor-space requirements are some of the out- 
standing features which make the PKVG a truly 
modern engine for any drive. 
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P 751.5 


HOW TO INCREASE PROPANE RECOVERY IN 
NATURAL GASOLINE ABSORPTION PLANTS 


BESECAUSE of the continued interest in 
propane as a substitute for butane in 
liquefied petroleum gas, and as an inter- 
mediate in chemical conversion proc- 
esses, it is appropriate to consider meth~ 
ods by which its recovery can be in- 
creased in existing gasoline absorption 
plants. In a previous paper presented be- 
fore the California Natural Gasoline As- 
sociation, Henry Wade’ presented an ex- 
cellent discussion of the principles in- 
volved in the design of new plants for 
high propane recovery. These same prin- 
ciples apply to obtaining an increase in 
propane extraction in existing plants. 

The problem may be considered in 
two phases, (1) increasing the extrac- 
tion of propane in the absorber rich oil, 
and (2) retaining the propane thus re- 
covered in the distillation and fractiona- 
tion sections of the plant. 

When considering means available for 
increasing propane extraction in the ab- 
sorber, it is convenient to use the absorp-' 
tion factor as a basis. This may be de- 
fined as follows: 


As 


KV 


Presented before California Natural Gasoline 
Association, April, 1945. 


By F. W. BELL, The Fluor Corporation, Lid, 


Where: 

A = absorption factor, 

L = rich oil from absorber in mols 

per unit of time, 

V = rich gas to absorber in mols per 

unit of time, and 

K = equilibrium constant for compo- 

nent under consideration, in this 
case propane, at absorber pres- 
sure and temperature. 

Inspection of the absorption factor 
equation makes it obvious that an in- 
crease in the mols of rich oil, usually 
obtained by increasing the lean oil rate, 
or a decrease in the equilibrium con- 
stant, will result in an increase in the ab- 
sorption factor, assuming the vapor rate 
is to be held constant. More simply, this 
means that an increase in the extraction 
of propane can be obtained by increas- 
ing the molal oil-gas ratio or decreasing 
the equilibrium constant. 

An increase in the molal oil-gas ratio 
may be obtained in two ways: (1) By 
using a lighter oil giving more mols per 
gallon of oil circulated, and (2) by in- 
creasing the actual volumetric circula- 
tion rate. In an existing plant it may be 
quite expensive to increase the actual 
volumetric flow rate, for it would prob- 





Number of theoretical trays—12. 


TABLE 1 


Effect of increased molal oil rate on propane extraction. 
Absorber pressure—135 lb. per sq. in. gage. 


Temperature of lean oil—80°F. 
Temperature of wet gas—80°F. 














Rich gas Rich oil compositions 
Case 1 Case 2 Cass 3 
Mols Mol, Mols Mol, Mols Mol, Mols Mol, 
perday percent perday percent perday percent per day per cent 
Cc, . 238 5.71 77 0.50 85 0.50 85 0.50 
Cc, 31,933 76.67 617 3.99 675 3.97 690 4.04 
C, 2,772 6.66 281 1.82 306 1.80 314 1.84 
CG 2,504 6.01 744 4.81 808 4.75 828 4.85 
C,, 351 0.84 222 1.44 240 1.41 246 1.44 
C, 920 2.21 773 5.00 814 4.79 834 4.88 
Cy, 792 1.90 . 792 5.12 792 4.66 792 4.64 
Lean oil 11,954 77.32 13,290 78.12 13,291 77.81 
Total 41,650 100.00 15,460 100.00 17,010 100.00 17,080 100.00 
Lean oil rate, gal. per min._..__.. Pee ae Seer 228 
Lean oil gravity, °API......_..____.. ON, ‘neicdidedtewibans 43.3 cana ae 
Lean oil molecular weight _______. _ eos ae . 170 
Absorption temperature, °F... eee ee ARE or. 101 
Dry gas outlet temperature, °F... 84.6 _..__.___. | eae — Ge 
Propane increase, per cent _______. OF iitoeaicenae ee MES es. 11.3 
Propane increase, gal. per day... — ____...__. gee Tete os _ 874 


Notes: Case 1 is the original design basis. . 
Case 2 illustrates the use of a lighter lean oil. 
Case 3 illustrates the increase in volume rate of original lean oil required 
to obtain same molal oil rate as in Case 2. 
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A discussion of meth- 
ods that do not involve 
extensive plant changes 


and require mini- 


mum shutdown time. 





ably require new lean oil pumps, addi- 
tional exchanger surface, and possibly 
revamping of the absorption and strip- 
ping columns. On the other hand, it may 
well be possible that a lighter absorption 
oi] could be used in the existing equip- 
ment without increasing the vapor pres- 
sure of the lean oil to the point where 
lean oil loss becomes excessive. A sum- 
mary of calculations made to illustrate 
the effect on propane extraction of in- 
creasing molal lean oil flow with fixed 
gas rate by the two methods mentioned 
is presented in Table 1. 

These calculations were made for an 
existing plant in which the butane ex- 
traction is fairly low, only about 78 per 
cent in the absorber. By inspection of 
the table it will be seen that a reduction 
of the lean oil mol weight from 170 as 
used in the plant at present, shown in 
case 1, to 150, as shown in case 2, will 
result in an increased propane extrac- 
tion of 666 gal. per day, or 8.6 per cent. 
The calculations summarized in case 3 
were made to demonstrate the effect of 
an increase in volumetric lean oil rate 
for the original lean oil that would be 
required to obtain the same molal oil 
rate as in case 2. For a 10 per cent volu- 
metric increase in the original lean oil, 
the same molal oil rate will be obtained 
as with the lighter oil, but the pounds of 
oil circulated will be materially im 
creased, thus resulting in a some 
lower absorption temperature due to the 
greater heat capacity of the lean oil. The 
10 per cent increase in volumetric lean 
oil rate gaVe an increase in propane ¢& 
traction of 874 gal. per day, or 11.3 per 
cent. As we are interested in this article 
only in methods of obtaining an increasé 
in propane recovery, we will not discuss 
in detail the effect of the changes on bu 
tane recovery, but shall call to the rea¢ 
er’s attention the fact that an increase 2 
butane extraction also resulted. In plants 
that are already obtaining high butane 
recovery there would be no 
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change in the butane extraction by these 
small changes in lean oil rate. 

No attempt has been made to evaluate 
the increase in absorption oil loss when 
using the lighter lean oil, for it is quite 
possible to use a narrower boiling range 
oil with a lower end point without mate- 
rially increasing the vapor pressure of 
oil from the still. In actual fact, it is 
likely that the use of a lighter oil may 
make it possible to obtain a greater volu- 
metric circulation with the existing 
equipment, for the oil will have a lower 
viscosity, thus resulting in less pressure 
drop through the exchanger and lines. It 
should also be pointed out that the use of 
a lighter oil would result in fewer pounds 
being circulated per unit volume so that 
the exchange equipment could easily 
handle the increase in volumetric oil rate 
up to the point where the weight of oil 
circulated equaled the original weight 
of oil. The problem of selecting absorp- 
tion oil should always be given very care- 
ful consideration, both in existing plants 
and in the design of new plants. 

The equilibrium constant may be de- 
creased either by increasing pressure or 
decreasing temperature. In _ existing 
plants it is not ordinarily practicable to 
increase the absorption pressure, so that 
we will consider only means for reducing 
the absorption temperature. This may be 
done by refrigeration applied to the lean 
oil, rich gas, or both. The distribution of 
cooling between the oil and gas should 
be carefully studied, for it is possible to 
cool the oil too much without also cool- 
ing the gas. Consideration must be given 
to the heat of absorption, heat capacity 
of the oil, and heat capacity of the gas to 
determine the proper distribution of 
cooling between oil and gas. Each case 


must be considered individually. A sum- 
mary of calculations made to illustrate 
the effect of refrigeration on propane ex- 
traction is presented in Table 2. 

The same absorption case was used in 
preparation of Table 2 as in Table 1. It 
was assumed that the oil or gas could be 
cooled to 60°F. from an original temper- 
ature obtained with water of 80°F. In all 
cases it was assumed that the volumetric 
lean oil rate would be held constant at 
205 gal. per min. with a rich gas rate of 
41,650 mols per day. Case 1 illustrates 
the absorption obtained with water cool- 
ing only. Case 2 illustrates the effect of 
cooling the oil only. The propane extrac- 
tion increased 880 gal. per day, or 13.8 
per cent. Case 3 illustrates the effect of 
refrigeration of the gas only to 60°F., re- 
sulting in an increase in propane extrac- 
tion of 541 gal. per day, or 7 per cent. 
Case 4 illustrates the effect of refrigerat- 
ing both the oil and gas to 60°F., result- 
ing in an increase in propane extraction 
of 1653 gal. per day, or 21.4 per cent. As 
it is possible to use a lighter lean oil be- 
cause of the lower temperature at the top 
of the absorber resulting in a lower par- 
tial vapor pressure of the oil at this 
point, it is desirable to include calcula- 
tions showing the effect of combining a 
lighter lean oil with refrigeration. Case 5 
illustrates the use of 150 mol weight oil 
in place of 170 mol weight with the lean 
oil only refrigerated to 60°F., giving an 
increase in propane extraction of 1748 
gal. per day, or 22.6 per cent. Case 6 
illustrates the use of the lighter lean oil 
with refrigeration of both gas and oil to 
60°F., resulting in an increase in pro- 
pane extraction of 2579 gal. per day, or 
33.3 per cent. 

It should be pointed out that the tem- 








Plants for Venezuela 


Creole Petroleum Corporation 
and Sinclair Oil Corporation each 
are making plans to construct re. 
fineries in Venezuela. Creole’s 
plant will represent an investment 
of about $50,000,000 and will in- 
crease the company's refining 
from 48,000 bbl. daily, the pres. 
ent capacity, to about 100,000 
bbl. daily. Construction will begin 
after the war as soon as materials 
are available. Sinclair will build 
its plant in association with Com- 
pania Consolidada de Petroleo, 
subsidiary of Venezuelan Petro- 
leum Company. 











perature to which the streams can be re. 
frigerated is limited by the point of hy. 
drate formation. There are several refer. 
ences giving data on hydrate formation 
conditions, among which are Katz* and 
Bechtold’. Bibliographies included with 
these papers give almost complete cover. 
age of the literature on hydrocarbon hy. 
drates. 

The equilibrium constant can also be 
reduced by using intercooling to obtain 
a reduction in the absorption tempera- 
ture when the temperature rise without 
intercooling exceeds 15 to 20°F. No cal- 
culations are presented covering the use 
of intercoolers, but it should be pointed 
out that where intercoolers are used it is 
important that they be properly placed 
in the absorber and that the oil circula- 
tion be maintained in order to increase 
the extraction of propane. The location 

(Continued on Page 132) 





TABLE .2 


Effect of refrigeration of oil and gas to absorber on propane extraction. 
Absorber pressure—135 lb. per sq. in. gage. 


Number of theoretical trays—12. 














Rich gas Rich oil compositions 
: CasE 1 Case 2 CasE 3 Case 4 CasE 5 CasE 6 
Mols per Mol, Mols per Mol, Mols per Mol, Mols per Mol, Mols per Mol, Mols per Mol, Molsper Mol, 

day per cent day percent day percent day percent day percent day percent day percent 
co, 2,378 5.71 77 ~=0.50 84 0.53 81 0.52 88 0.55 90 0.52 96 = 0.55 
C, 31,933 76.67 617 3.99 669 4.24 652 4.17 698 4.38 725 419 767 4.38 
C, 2,772 6.66 281 81.82 316 =. 2.00 299 «1.91 333 2.09 339 =1.96 366 ~=—-.2.09 
C, 2,504 6.01 744 481 847 = 5.37 796 5.09 903 5.67 912 5.27 992 5.67 
C,, 351 0.84 222 ~=:1.44 256 =:1.62 241 1.54 279 ~=—s1.75 274 =«1.58 3021.73 
C, 920 2.21 773 ~=—-5.00 855 5.42 821 5.25 884 5.55 878 5.07 903 5.16 
C,, 792 ~=1.90 792 = =5.12 792 5.02 792 5.06 792 4.97 792 4.58 792 4.53 
Lean oil 11,954 77.32 11,956 75.80 11,956 76.46 11,953 75.04 13,290 76.83 13,282 75.89 
Total 41,650 100.00 15,460 100.00 15,775 100.00 15,638 100.00 15,930 100.00 17,300 100.00 17,500 100.00 
Temperature gas in, °F... I  icsabnictsdaiases eee eee «eos SU  cidiceecabbioarlll 60 
Temperature gas out, °F... a | 7 a aaa —C—7? Ee 62.5 
Temperature oil in, °F... as 7 aE {ee Pers eer ee 60 
Temperature oil out, °F... ge eae i a aaron ee Sts 86 
Absorption temperature, °F... 102 _____.___.. aa eer zee 2a 86 
Lean oil rate, gal. per min. ____.. i a ae ae. — oh ere ee 205 
Lean oil gravity, °API ae ees eee eee A ED scpinpcatn: 43.3 
Lean oil mol weight __....___..____.. es ee rere aes rere 150 
Propane increase, per cent _____. . On a a a ee ee a ee 33.3 
Propane increase, gal. per day — eR A Se Stoel a | xmatines 2579 


Notes: Case 1—The original design basis. Oil and gas in at 80°F. 
Case 2—Lean oil only refrigerated to 60°F. 
Case 3—-Rich gas only refrigerated to 60°F. 
Case 4—Lean oil and rich gas both refrigerated to 60°F. 


Case 5—Lighter oil used with same volume rate as 
before. Lean oil only refrigerated to 60°F. 

Case 6—Same as Case 5, with rich gas and lean oil 
both refrigerated to 60°F. 
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. ¥ OST ACCOUNTANTS’ reports to refinery managements 
ole 





re on shutdowns present their own challenge to the profit side of 
en the ledger. 

bs For instance—on a 15,000 bbl. catalytic cracking unit—if 
00 management can eliminate just one 30-day shutdown period ina 
al calendar year ...it means adding more than a quarter of a million 
= dollars to operating income. 

a From this angle, the operational record on Kellogg-built 
_ plants acquires special significance. To date... the latest Kellogg 
eS “ Fluid “‘Cat-Crackers” have now passed the phenomenal con- 
md tinuous ‘‘on stream’’ time of 300 consecutive days... and there 
an is no indication yet as to when it will be necessary to interrupt 
my. production. 

rg Here, you have still another reason why M. W. Kellogg so 
thou often gets the job. For a Kellogg ‘‘job’’ means more than supe- 
cid rior process design... more than specifications that cross the t’s 
tits and dot the i’s with exactitude. Every Kellogg job draws on 
oe the cumulative experience of our complete* service. 

cation 


The net advantages of that experience show up not only in 
stepped-up production figures, but also in lower maintenance 
charges. This efficiency defines the economic ‘‘plus’’ that this 


company adds to the usual services of the engineer-contractor. 


‘|| vHE M. W. Kezzoee Company 


16 Engineers and Economists to the Petroleum Refining Industry 
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FIG. 1> DEETHANIZER CONTROL INSTRUMENTATION 
FOR MAXIMUM PROPANE RETENTION 








(Coninued from Page 128) 
of the intercoolers is a function of the 
gas-oil ratio, which affects the tempera- 
ture gradient in the absorber. In general 
it is difficult, from a mechanical stand- 
point, to add intercooling to existing 
equipment. 

Another way in which the propane ex- 
traction may be increased is by the addi- 
tion of trays in the absorber or by im- 
proving the tray efficiency of existing 
absorbers. Increasing the number of 
absorption trays is effective on propane 
extraction only where the absorption 
factor is between approximately 0.6 to 
2.0, depending on the number of theoret- 
ical trays in the existing absorber. This 
may readily be understood by reference 
to the Brown‘ absorption factor diagram. 
Revamping or addition of absorber trays 
is a somewhat expensive and mechan- 
ically difficult task in an existing plant. 

The next phase to be considered in the 
problem of increasing propane recovery 
in existing absorption plants is the re- 
tention of the propane in the distillation 
and fractionation steps. As every plant 
will differ in the matter of venting and 
stripping of the rich oil, these problems 
must be considered for each individual 
plant by someone competent to make the 
necessary process study. The main prob- 
lem is to determine how best to dispose 
of the increased pickup of methane and 
ethane in the rich oil necessarily result- 
ing with the increased propane extrac- 
tion. The still vapor may be recycled to 
the main absorber or reabsorber, com- 
pressed and condensed, or compressed 
direct to the stabilizers. The amount of 
the still vapors may be materially re- 
duced, or even entirely eliminated, by 
the use of stabilizer bottoms recycle® to 
the still final condenser. It should be 
noted, however, that stabilizer bottoms 
recycle is effective only when the vapor 
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pressure of the stabilizer bottoms prod- 
uct is considerably less than the vapor 
pressure of the still overhead product. 
This means that in general the still accu- 
mulator pressure must exceed 50 lb. per 
sq. in. gage for effective use of stabilizer 
bottoms recycle. One point that might be 
overlooked when attempting to use sta- 
bilizer bottoms recycle is that it must be 
obtained by mixing the recycle liquid 
with the still product vapor in the con- 
denser, which requires that the con- 
densers, when atmospheric, be of the up- 
flow type, and when shell and tube, the 
necessary mixing is by effective baffling. 

It is often desirable to recycle only a 
sufficient amount of the stabilizer bot- 
toms to prevent the still overhead vapor 
from building up a high internal cycle 
through the absorption step. When sta- 
bilizer bottoms recycle is used to reduce 
or eliminate recycle vapors to the ab- 
sorbers the advantage is two-fold be- 
cause it reduces or eliminates recom- 
pressor horsepower and makes the lean 
oil available for primary absorption of 
the plant inlet streams rather than sec- 
ondary absorption of recycle gas. 

The final point to be considered is re- 
tention of the propane in a deethanizer 
column. This is another place where re- 
frigeration should be considered because 
it is possible to reduce the amount of 
propane loss required for the production 
of reflux for this column by reducing the 
condensing temperature. The tempera- 
ture to which the deethanizer overhead 
vapor may be refrigerated is again lim- 
ited by the hydrate formation tempera- 
ture. The use of refrigeration at this 
point should be studied from a stand- 
point of profitableness. 

One more thing that should be consid- 
ered in connection with the deethanizer 
is the method of control to be used for 
maximum retention of propane, This is 


illustrated in Fig. 1 in which is shown a 
flow rate controller on the steam to the 
reboiler to obtain constant heat input 
with a liquid level controller on the re- 
flux accumulator controlling the reflux 
returned to the column so that all liquid 
condensed in the overhead condenser 
will be returned as liquid to the column. 
By the use of constant heat input to the 
column to obtain the desired stripping of 
ethane from the bottoms with a return of 
all liquid formed in the overhead con- 
denser, maximum retention of propane is 
obtained regardless of cooling water 
temperatures. 

To summarize the problem of increas- 
ing propane recovery in existing gaso- 
line absorption plants, there are 4 things 
that can be done without making expen- 
sive or radical changes and with a mini- 
mum of shutdown time, as follows: 

1. The use of a lighter absorption 

oil. 

2. The use of refrigeration on the 
lean oil and rich gas and de- 
ethanizer overhead. 

3. The use of stabilizer bottoms re- 
cycle to the still final condenser. 

4. The use of the deethanizer con- 
trol method as described. 


All methods should be given careful 


study to determine their economic feasi- 
bility before making any changes in @ 
plant. 
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The 2600-bbl. per stream day aviation gasoline plant that is owned by the government 
and operated by The Frontier Refining Company, Cheyenne, Wyoming. This view is from 
top of the cooling tower and it was made soon after the plant went on stream last year. 


DESIGN AND OPERATING FEATURES OF THE 
SMALLEST FLUID CATALYST CRACKING UNIT 


| EXCLUSIVE | THE WORLD’s small- 
est fluid catalytic 
cracking unit to go into operation for 
production of aviation gasoline base 
stock was brought on stream April 29, 
1944, by The Frontier Refining Company 
at its Cheyenne, Wyoming, aviation gas- 
oline plant. The unit was designed by 
Universal Oil Products Company of Chi- 
cago, Illinois, and constructed by The 
Fluor Corporation, Ltd., of Los Angeles, 
California, for a capacity of 2600 bbl. 
per stream day. The plant is owned by 
Defense Plant Corporation. 

_ The outstanding feature of this unit 
is the scrubber column, which replaces 
the various types of precipators used in 
other units in removing catalyst fines 
from the regenerator flue gas. The scrub- 
ber has proved successful and quite ef- 
ficient and no doubt could be adopted 
with modifications to units of various 
sizes, 

The oil scrubber is in effect nothing 
more than a conventional column with 
perforated side-to-side pans. The virgin 
gas oil charge is fed direct from the 
charge tank to the second plate of the 
1l-plate column and descends counter- 
currently to the ascending catalyst en- 
trained flue gas. 

The flue gases from the regenerator 
pass out the top of the vessel through a 
set of multi-cones. These multi-cones re- 
move most of the catalyst from the flue 
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gas. The remaining catalyst and flue gas 
pass to the scrubber where the fine cat- 
alyst is scrubbed from the flue gas by 
the descending raw oil. The catalyst oil 
mixture is carried to the base of the col- 
umn where it is picked up by a slurry 
pump and charged directly to the re- 
actor. The bottom of the column is kept 
agitated to prevent the catalyst from set- 
tling out. 

A small quantity of catalyst and oil 
is carried over from the scrubber by the 
flue gas to a blowdown scrubber. The oil 
is drained from the drum to the plant 
skim pit for recovery. The catalyst, about 
1000 Ib. per day, is “fines,” which is 
discarded to maintain catalyst activity. 
An efficient mist extractor installed in the 
top of the scrubber would eliminate car- 
ryover of both oil and catalyst, but if all 
the catalyst were recovered it would be 
necessary to use other means of selec- 
tively disposing these fines by withdraw- 
ing them from the unit; otherwise the 
catalyst activity would decline to a mini- 
mum. The flue gases leaving the scrub- 
ber pass through a butterfly valve that 
is activated by a differential pressure- 
controller controlling the difference in 
pressure between reactor and regener- 
ator, maintaining pressure on the unit. 

The catalyst fines and flue gas from 
the regenerator pass through a waste 
heat boiler to generate 40-lb. steam. The 
flue gas is then quenched before enter- 


ing the scrubber to prevent vaporization 
of the raw oil in the scrubber. 

The catalyst carried over into the 
scrubber before oil is cut into the reactor 
during start-up, or after oil has been cut 
out of the reactor in the process of shut- 
ting down, is returned by the raw oil 
stream from the scrubber to a slurry 
tank. Here it is kept agitated by mixers 
in the tank so that the catalyst will not 
settle out. When conditions on the unit 
are lined out again, this catalyst is re- 
covered by pumping the oil from the 
slurry tank over the scrubber and into 
the reactor in the normal way. 

As no other provisions are provided 
for preheating the feed stock, the scrub- 
ber acts as a preheater. The design of the 
unit is such that the necessary heat for 
preheating the feed stock is removed 
from the flue gas in this column. 

Two storage hoppers, each with a ca- 
pacity of approximately 90 tons, are pro- 
vided for the storage of fresh catalyst 
and used catalyst when it must be with- 
drawn from the unit before shutting 
down. Fresh catalyst is received in rail- 
road hopper cars and is unloaded into 
the storage hoppers by an air conveyor 
vacuum system. Dry air is used through- 
out the system to aerate the catalyst and 
to keep the density of the catalyst down 
to a minimum. 

In starting up the unit, catalyst must 
be removed from the hoppers and trans- 
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ferred to the regenerator. This is done 
in the following steps: The air compres- 
sor is started up and the air heater is 
fired. The regenerator, reactor, and inter- 
connecting piping are gradually brought 
up to temperature by passage of the 
heated air stream through them. When 
all moisture is driven from the unit, cat- 
alyst is added slowly. This is done by 
pressuring the hoppers and jetting the 
catalyst out of the bottom of the hopper 
into the air stream. This air-catalyst 
stream is carried into the regenerator 
and the level in the regenerator is grad- 
ually built up, maintaining a 500-600°F. 
temperature in the regenerator until a 
level is reached in the regenerator suf- 
ficient to cover the torch oil nozzles. 
Catalyst addition is then stopped and 
temperature brought up to approximate- 
ly 700°F., the temperature sufficient to 
sustain combustion, and torch oil is then 
added to the regenerator. Catalyst addi- 
tion is again started at a rate to main- 
tain the above temperature limit. This 
is continued until a sufficient level is at- 
tained to care for the reactor when cir- 
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culation is started. Prior to starting cat- 
alyst circulation, pressures on the sys- 
tem must be adjusted so that proper dif- 
ferentials will be available to permit cir- 
culation. After catalyst addition is com- 
pleted the temperature in the regener- 
ator is brought up to operating tempera- 
ture and transfer of catalyst to the re- 
actor is begun. When proper circulation 
is attained and temperatures are brought 
to operating conditions, the unit is ready 
to be charged with oil. 

After the reaction has taken place in 
the reactor, the oil vapors rise through 
the reactor and pass through a set of 
multi-cones where the major portion of 
the catalyst is removed. The spent cat- 
alyst, saturated with oil, falls to the bot- 
tom cone, or stripping section of the re- 
actor, where the oil is removed from the 
catalyst by stripping with steam. This 
spent catalyst is then transferred to the 
regenerator where the carbon is burned 
off to restore the activity. The heat lib- 
erated in this regeneration sustains the 
process after the unit is once on stream. 

The regenerated catalyst passes down 


Photographic view and schematic 
flow diagram of the catalytic crack- 
ing unit, Cheyenne. The unit recent- 
ly set a new record for continuous 
operation and has been the object of 
national and international attention 
among small refiners who see in its 
successful operation the opportu- 
nity for practical and _ profitable 
catalytic cracking in small refineries. 


into the regenerated catalyst standpipe 
where it is picked up by the oil and cat- 
alyst stream from the bottom of the oil 
scrubber, and is returned to the reactor. 

Three sets of water sprays, using con- 
densate, are installed at different levels 
in the regenerator to suppress after- 
burning and to hold down temperatures 
when after-burning is experienced. The 
dense phase sprays are situated just 
above the distribution grids and consist 
of four sprays equally spaced around the 
circumference of the vessel. The dilute 


phase sprays are immediately above the - 


normal level of the dense phase and con- 
sist of eight sprays equally spaced 
around the circumference of the vessel. 
The emergency sprays are situated near 
the top of the vessel and are just below 
the cone section. They consist of six 
sprays equally spaced. 

The excess heat liberated in the re 
generation process is consumed by cy- 
cling catalyst from the regenerator 
through a catalyst cooler to produce 150- 
lb. steam for plant use. The quantity of 
flow through the cooler is regulated by 
a slide valve on the regenerated catalyst 
standpipe and is régulated to control re- 
generator temperatures. Process air 18 
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EXTENSIVE field tests and years of ‘work on 
experimental towers prove that LONGER and 
MORE THOROUGH contact between air and 
water are essential to today’s critical copling 
tower requirements. In the CFN Codling 
Tower, every square foot of horizontal dyea 
...from top to bottom...contributes to the 
greater efficiency of the entire unit because 
air-water contact is longer and more thor 


ough. And this isn’t all! 


In the CFN Cooling Tower, upspray dis- 
tribution assures maximum water breakup. 


The elimination of 90° corners removes 
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dead air pockets which in conventional tow- 
ers permit hot water to “funnel” direct from 
the distribution system to the basin without 
getting full benefit of cooling air. Octagonal 
design also allows greater air intake capacity 
with less friction loss. Greater height in pro- 
portion to section area means greater dis- 
tance between intake and discharge and 


minimizes re-circulation. 


ALL designs for FLUOR Aerator Cooling 
Towers and FLUOR Counter-Flow Induced 
Draft Cooling Towers are fully protected by 
U.S. Patents and Patents Pending. 


ENGINEERS - MANUFACTURERS *- CONSTRUCTORS 


PROCESS PLANTS AND EQUIPMENT FOR THE OIL, GAS AND ALLIED INDUSTRIES 
THE FLUOR CORPORATION, LtD., 2500 S. Atlantic Blvd., Los ANGELES 22 « New York, Pittsburgh, Kansas City, Houston, Tulsa, Boston 
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used to jet the catalyst through the cool- 
er and back to the regenerator. 

The size and type of risers and stand- 
pipes for a small unit are such that lin- 
ing them with refractory material is un- 
necessary; consequently, instead of re- 
fractory lining, alloy piping is used, 
which eliminates trouble caused from 
falling refractory and reduces mainte- 
nance costs. The shorter risers and stand- 
pipes used on these units require less 
provisions for expansion with a subse- 
quent saving on piping and expensive 
expansion joints. The only refractory 
lining used in the unit is found in the re- 
generator proper. 

The fractionation tower on the unit is 
equipped with 16 cast-iron bubble decks, 
2 cast-iron perforated trays, and 9 cast- 
iron disk and donut pans. The gasoline 
vapors from this column pass through a 
submerged condenser section, then 
through an aftercooler and into a re- 
ceiver. Gases pass from the top of the 
receiver to the suction of a gas com- 
pressor and thence to the gas concentra- 
tion unit. Raw gasoline production is 
depentanized and then rerun to avia- 
tion base stock and catalytic naphtha. 

A recycle gas oil free from any trace 
of catalyst is removed through a draw- 
off situated just below the 14th tray of 
the fractionating column. It is then pass- 
ed through a stripper to remove light 
ends, sent through a cooler and then to 
storage. Additional tower cooling, if re- 
quired, may be obtained by drawing gas 
oil from the same tower take-off and pass- 








New ethyl chloride process discovered 


The Ethyl Corporation has discovered a new process for making ethy| 
chloride, one of the important chemicals used in the manufacture of ethyl 
fluid to produce high octane gasoline. The corporation is constructing 
unit at a cost of $750,000 at its Baton Rouge, Louisiana, plant to manv- 
facture the fluid. The process yields ethyl chloride by reacting chlorine 
with waste products from one of the present units at Baton Rouge. Devel- 
opment came as a result of lack of supplies of both alcohol and ethylene, 

The principal use of ethyl chloride is in making tetraethyl lead by com. 
bining it with an alloy of lead and sodium. Tetraethyl lead comprises about 
two-thirds of ethyl fluid and takes out the knock in gasoline. It is also 
used in dentistry as an anesthetic on abscessed gums; as a general 
anesthesia in short operations with the advantage of no after-effects; in 
producing ethyl cellulose; as a basis for certain plastics; as a catalyst in 
synthetic rubber manufacture; as a constituent of cognac essence, etc. 
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ing through a cooler and returning it 
to the 11th tray of the tower. 

Slurry oil containing the “fines” not 
retained by the reactor multicones ac- 
cumulates in the bottom of the fractiona- 
tion tower and is recycled by pumping 
back to the reactor. Normally only 
enough slurry oil is recycled to the re- 
actor to hold the catalyst loading of the 
fractionator bottoms below a maximum 
of 0.1 lb. per gal. 

If a lighter recycle gas oil is desired, 
a slurry stream may be withdrawn di- 
rectly from the bottom of the fraction- 
ator to a settling tank for removal of the 
catalyst. Catalyst so withdrawn may be 
recovered by reslurrying the settling 
tank with virgin gas oil and charging it 
to the reactor. 


Pressure testing of the Frontier unit 
was completed on April 25 and the initial 
run on natural catalyst was begun on 
April 29, 1944. This run was a test run 
to determine whether all equipment 
would function properly and to give the 
operators the “feel” and experience of 
handling the unit under operating con. 
ditions. The operation on natural cat. 
alyst became fairly stable after sey. 
eral hours on stream and a 12-day test 
run was begun. This period of time was 
considered to be sufficient to determine 
the operativeness of the equipment and 
to acquaint the operators in the tech- 
nique of handling the process. 

Some difficulty on the initial bring-up 
was encountered due to the intricacy of 
operation and need for good coordina 
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Sessune’ Fisher's New Snap Acting Wizard Pilot Valve provides dependable 
soa” and economical two position diaphragm valve control on “Stop 
Cocking” service. Entirely automatic — eliminates countless man 
hours required for manual control — obtains better gas/oil ratios. 


SURFACE 


— Rese Pilot is actuated by gas pressure in the well casing — snaps 
open and shut at the two extremes of the predetermined operating 

| range. Well flows only when adequate pressure has accumulated 
to raise the oil to the surface — flow stops when pressure falls to the set minimum. 





Operating range readily adjustable from 1% to 25% of Bourdon tube rating — 
range can be placed at any point within the tube rating. Available with bronze or 
steel Bourdon tubes for pressures up to 10,000 lbs. 


Series 4101 Snap Acting Wizards are completely illustrated and 
described in Fisher Bulletin D-2. Write for your copy today. 
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tion after oil is cut into the reactor. The 
unit, however, was brought’ on stream 
with surprisingly little difficulty and the 
operation was fairly steady after the first 
few hours on stream. Some difficulty was 
experienced during this run with slide 
valves sticking, instrument taps plug- 
ging, packing on slurry pumps failing, 
etc. Various other adjustments were 
found necessary before smooth opera- 
tions were attained, These were of a 
minor nature and are to be expected 
when any unit is brought on stream for 
the first time. 

The unit was shut down after 12 days 
operation on natural catalyst and was 
given a thorough inspection. All lines 
were inspected for corrosion and erosion, 
the regenerator was inspected for de- 


terioration of the lining and condition 
of grids, and pumps were checked to de- 
termine the effects of handling slurry. 
No unusual effects were noted. 

After making various changes that the 
jnitial operation indicated would improve: 
performance of the unit, it was charged 
with synthetic catalyst. The synthetic 
catalyst run was begun on May 28, 1944, 
and continued for a period of 65 days, 
when it was considered advisable to shut 
the unit down for inspection. 

Table 1 shows the average physical 
properties of the virgin stock charged, 
recycle gas oil and slurry oil produced 
during the 65-day run. 

Table 2 indicates yields obtained 
and gives a comparison between actual 
yields and design estimates. 
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building investment. 


This is not true of Braden Sectional Steel Buildings. They can 
be erected, changed, or moved and re-assembled with low priced 
labor, for they are built from prefabricated standardized steel 
sections that are easy to assemble. 


LET BRADEN ENGINEERS PLAN 
YOUR NEXT STEEL BUILDING 


BRADEN STEEL CORPORATION 


1007 East Admiral Blvd. 


. Subsidiary of MOORLANE COMPANY 


Branch Offices: Houston and Dallas, Texas and Cleveland, Miss. 
Representatives: Kansas City, Mo., Amarillo, Tex., Wichita, Kan., 
Odessa, Tex., Oklahoma City, Okla. 

Export Agent: Russell D. Heath, Room 605, 125 Barclay St., New York 7, N. Y. 


LOW COST — LONG LIFE 
STEEL BUILDINGS 


Braden Sectional Steel Buildings, from Gate House to largest 
Warehouse, all have the same structural features and attendant 
advantages that make for LOW COST and LONG LIFE. Industrial 
buildings usually represent a sizeable investment—but deteriora- 
tion and obsolescence take toll, often resulting in loss of entire 


Tulsa 3, Oklahoma 
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TABLE 1 
a ee = ee. | 
Raw oil | Recycle Slurry 
charge | gas oil oil 
Na . 
Gravity, “API at 60°F...) 93.2] 31.9] 945 
100 ml, distn. me 
 ) aa 422 436 498 
SORTS 510 470 566 
Peper OPM... 0.0% 532 476 578 
20 per cent.......... 562 486 598 
30 per cent.......... 592 492 618 
SO per cent.......... 646 514 636 
70 per cent.......... 717 542 660 
80 per cent.......... 742 558 678 
90 per cent.......... 770 586 714 
95 per cent.......... 778 608 740 
ea 780 638 150 
Recovery, per cent.... 99.0 97.5 97.5 
Bottoms, per cent. ... 0.5 2.0 2.0 
Cold test, °F......... 70 +10 +80 
Sulphur, per cent..... 0.54 
Catalyst loading, lb. | 
MPO sa csbackances ~—" “— 0.01 
TABLE 2 
Actual recovery,| Design estimate, 
volume per cent | volume per cent 
charge charge 
C: and lighter.... 11.93 6.6 
Propylene. ..... 7.73 7.8 
Propane......... 7.01 5.8 
Butylenes...... 6.08 3.2 
Isobutane. ..... 13.95 11.0 
Amylenes....... 2.50 1.8 
N-butane........ 3.86 1.6° 
Isopentane...... 7.80 | 8.8 
N-pentane....... 3.72 1.1 
Avia. base stock. . 19.85 19.8 
Cat naphtha..... 3.55 4.9 
Recycle. ........ 18.45 45.0 
eee 10.80 ‘ 
Scrubber loss. . . 0.64 ne 
117.87 117.4 
Carbon wt., per 
cent of charge.. 7.75 6.5 














The following is a laboratory analysis 
of aviation base stock production: 


NE I ois ona vn ews de ain Soe acen 56.9 
_ eee eer ee” 120 
NS SE ne rn 146 
SE re ra es 194 
INNER asco oscaa bwsasiatewecneumen 292 
Be eS ke hb aniianinid cae asmwneeere 345 
SER rr ret 3.9 
are re 89.6 
ON ee eerren 99.6%5/M 
POC MINE PEE. 4 5 cece scscciccccces 0.014 
Type of treatment.................8 Caustic wash 


Successful operation of the initial and 
subsequent runs of this 2600-bbl.-per- 
day unit has definitely proved that ef- 
ficient operation of a small fluid catalytic 
cracking unit is possible and offers en- 
couragement to small refiners consider- 
ing reconversion to postwar operation. 

During the nine months this unit has 
operated it has averaged being on stream 
88 per cent of the time. Experience indi- 
cates that operating expense will aver- 
age somewhat lower than was origin 
anticipated. Utility consumption is low, 
particularly by reason of there being no 
fuel consumed by the unit. Very little 
corrosion and erosion have been exper 
enced during the time the unit has op- 
erated. Experience to date has shown 
that the required time to make repaifs 
and turn the unit around is considerably 
less for the small unit in comparison 
with the larger units. This perhaps 18 
accounted for by reason of the equip- 
ment being smaller, which requires less 
manpower for accomplishing certain 
jobs. Most of the equipment is of 
conventional design and can be e 
handled with equipment available in 
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When the Army sailed into Manila 
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U.S. Army tug powered by Clark Bros. 
Marine Diesels using PORUS-KROME liners. 

M = ‘ , , ‘ 
ai When the Army’s fleet sailed into the port of Van der Horst process. It has tiny pores and 

Manila recently, one of the first ships to enter channels in its surface which serve as reser- 
ind the harbor was a “tug of war” like the one voirs for lubricating oil, feeding it back as 
yer shown here. Not so long ago, a tug’ of war needed. It reduces corrosion and wear, and 
ef- meant only a pastime at a picnic. But what multiplies cylinder life 4 to 20 times . . . ring 
pe this tug of war does is no picnic. The tugs used life 3 to 5 times. 
en- ; , 
ler by the Army must be rugged, reliable and The tugs of war are proving the value of 
. ready for Herculean tasks at a moment’s notice. Porus-KRoME every day in this global war 
nas That is why the Clark Bros. Marine Diesels . . . and so are submarines, mine sweepers, 
‘i. which power these tugs of war have Porus- landing craft, tanks and other equipment. 
a KROME on the cylinder liners. Porus-KRoME They point the way to better peacetime engines. 
lly assures greater reliability, longer life and less Plan now to use Porus-KROME as soon as it is 
yw, “time out” for engine maintenance. available. Whether you are a builder or a user of 
no Porus-KromE is hard, pure chromium engines, write today for full information about 
tle which is applied to cylinder bores by the the advantages Porus-KromeE will give you. 
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| EXCLUSIVE | Not only are the 
continuous, bucket- 
type hot catalyst elevators serving the 
reactor and thermofor kiln unique but 
they are the heart of the TCC unit. Their 
importance is emphasized by the fact 
that they are not merely mechanical 
adjuncts but they are an integral part 
of the process itself. 

Their design is the joint work of R. 
R. Collins, vice president and chief en- 
gineer, The Lummus Company, and 
Stanley M. Mercier, chief engineer, Jef- 
frey Manufacturing Company. The last 
named company is the manufacturer. 

At Paulsboro, the rate of catalyst cir- 
culation is 100 tons per hr. and this rate 
can be increased to 130 tons per hr. The 
bead catalyst, used in the process, 
weighs 45-50 lb. per cu. ft. and it is 
handled at a temperature that may be 
as high as 925°F. 

The TCC process is a closed circuit 
with catalyst flow through and out of 
the bottom of the reactor, thence through 
a depressuring pot and into the buckets 
of the kiln feed elevator, which conveys 
the hot catalyst to the top of the kiln for 
regeneration. Regenerated catalyst from 
the kiln bottom is picked up by the re- 
actor feed elevator buckets and con- 
veyed to the top of the hopper positioned 
above the reactor, thus completing the 
circuit. 

Each elevator has its own structural 
tower, which houses the elevator casing 
and these towers are independent of the 
main TCC structure. An atmosphere of 
inert gas is maintained in the casings 
and, to meet the closed circuit require- 
ments, the casings are substantially gas- 
tight. The casings consist of panel ele- 
ments supported within the tower, the 
elements being left free to slide at their 
supports thus integrally providing for 
expansion. The panels are insulated on 
their inside faces with suitable insulat- 
ing block. 

From center to center, the elevators 
are approximately 200 ft. high—a height 
unparalleled in industry for bucket-type 
elevators. They are operated at the slow 
speed of 20-25 ft. per min. to provide 
against undue catalyst damage and deg- 
radation. 


@ Elevator chains. Due to the great 
height of the elevators, which imposed 
the requirement of low-chain weight, 2 
strands of 12-in. pitch chain support the 
continuous line of 9-in. projection buck- 
ets of 10-gage special specification steel 
to resist heat. The buckets are propor- 
tioned so as to reduce discharge spillage 
to a minimum. The ultimate strength 
of the chain is 200,000 Ib. for a designed 
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By JOHN H. KUNKEL, Refinery Editor | om 


PART 2 
CATALYST ELEVATORS 


working load of 15,000-18,000 Ib. and a 
weight per ft. of chain of 2514-28 lb. 
As the chain strands are required to 
operate continuously under severe, high- 
temperature conditions, for long periods 
of time without opportunity for inspec- 
tion, materials assuring uniform and 
equal wear in all joints were selected. 
Very little data exists concerning the 
ability of metals to resist wear at high 
temperatures and this is especially true 
when high pressures are employed on 
the contacting surfaces. At the time 
when the elevators were originally de- 
signed for TCC service, urgency, dic- 
tated by war, prevented any exhaustive 

































pansion coefficient approximating that 
of the steel knuckle that supports it jp 
order to retain a suitable fit. The bush. 
ing is a high nickel chrome alloy iron 
chill-cast, heat-treated, and ground, 
Rolled steel sections are used instead 
of castings for chain side bars and 
knuckles as a means of attaining mini- 


mum chain weight while achieving maxi. 


wtore 
mum chain strength, and a special 
technique was developed for welding 
these units into an integral unit. Due to 
the fact that it must support and em. 
brace the bushing, the knuckle is of /. ® 
large size; yet, despite this, the welded rot ins 
construction results in a chain strength | 
through the welded knuckle that com. 
pares favorably with the strength of the 
net section through the pin hole. The 
chain factor of safety, ultimate to work- ther 
ing strength, under working conditions, 








study. A number of tests with various and with allowance for reasonable wear #monst 
combinations of metals were conducted is about 10 to 1. Unit pressures in bear. 

and these indicated that suitable resist- ing surfaces are held within conven. 4, of 
ance to wear could be obtained pro- tional values for elevator chains. All 

vided other structural qualities in one of chain parts are specially heat-treated |. 

the two joint members were disregarded. and particular attention is paid to con. 95% ye 
Accordingly, a hard bushing is used and, trol while utmost care is taken in shop 

because of its brittleness, it is supported practice to produce a chain of excep. edt k 
in a steel knuckle. The high temperature tional uniformity and accuracy of pitch. 
working conditions, in turn, dictated As the elevator chains are subject to 
that any such bushing must have an ex- expansion up to about 16 in., the foot- 
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View of flue-gas compressor showing control valve and turbine. Fluie 
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Fluid Catalytic Crack- 
ing Unit—the Repub- 
lic plant at Texas City. 
We engineered and 
constructed the first 


unit of this type to go 
on stream. (Basic design by Universal Oil Products 
Company.) 











Eiginecting and, (ons beuction vision 
JONES & LAUGHLIN SUPPLY COMPANY 
7 TULSA, OKLAHOMA | ‘ 
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shaft and related parts are arranged for 
compensation. The footshaft is tubular 
and water-cooled. It is supported in 
bronze - bushed, positive - feed, oil-lubri- 
cated bearings that, in turn, are sup- 
ported in a pivotally-mounted, gravity- 
compensated takeup frame equipped 
with an indicator to show its position. 
The takeup is designed to maintain the 
gas-tight provision. This is accomplished 
by passing the footshaft through a con- 
ventional packing gland carried in a 
ground seal plate that closes the takeup 
slot by spring pressure against a packed 
frame on each side of the elevator cas- 
ing. These packed joints are arranged 


to provide for final alignment and day- 


by-day adjustment. A total of 30 in. to 
33 in. of vertical travel is provided for 
thermal expansion and chain wear. 

Sprocket teeth are individually set 
and renewable. The tooth body is steel 
and coated with a special hard-surfac- 
ing alloy selected because its expansion 
coefficient approximates that of the tooth 
body and the ability of the alloy to retain 
hardness under high temperature. 

The steel tooth body is machined and 
carefully ground to accurate profile be- 
fore the alloy is applied. This is done 
to obtain the desired control over the 
thickness of the alloy. Provision is made 
to insure maintenance of accurate regis- 
ter between the teeth on pairs of head 
sprockets. 


View of TCC hot catalyst 
elevator buckets. 
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@ Shaft, bearings, and sprockets. The 
shafts are A4140 (chrome moly) steel. 
As mentioned, they are tubular and 
water-cooled. Excess heat is removed by 
cooling the shaft directly rather than by 
cooling through the bearings or lubri- 
cants. This has been determined to be 
the best method of coping with the heat 
as nearly all the heat is produced within 
the elevator and fed outward through 
the shaft and the heat of the friction of 
the bearings is small in comparison. 

This method of cooling, however, pro- 
duces a temperature differential and, 
therefore, thermal stress between the 
hub and the rim of the sprocket. Com- 
pensation is obtained by constructing 
the sprocket wheels of concentric rings 
shrunk together to provide neutral 
stresses of opposite character and 
amount to those stresses set up by tem- 
perature differential. The wheels are 
shrunk onto the shaft and both the shaft 
and sprockets are insulated to reduce 
the extent of these thermal stresses. 

The head shaft bearings are uncon- 
ventional. Although the elevator speed 
is low, an oil lubricant is used and ap- 
plied in a positively fed circulatory sys- 
tem. The bearing is self-aligning and 
consists of high lead bronze bushings in 
a ball and socket bearing, housed in a 
cast-iron enclosure with baffie rings and 
removable felt retainers. The shaft may 
be inspected during operation and the 
bronze bushings may be renewed with- 
out removing the head shaft or elevator 
head. 

A packing gland completes the clos. 
ure around the shaft. The gland can be 
easily repacked while the unit is in op- 
eration and will maintain alignment and 
concentricity under all conditions. The 
glands are made of silicon bronze where- 
as head shafts are equipped with re- 
newable stainless (25-20) sleeves in this 
area. A gas manifold is provided for 
purging the gland with conditioned flue 
gas. 

The water cooling system is unique, 
effective, and very simple. Water is in- 
troduced through stationary bronze fit- 
tings in each shaft end to the inner end 
of the cooled shaft. A favorable rate of 
heat exchange is developed by return of 
the water through a spiral labyrinth that 
is arranged to convey any scale or sedi- 
ment with the water to a discharge port 
in the bronze fittings. , i ; 

Elevator guides are freely supported, 
within the insulation, from the casing 
panels. These are made of special speci- 
fication steel and alloy steel bolts form 
their support. The elevator drives are 
American standard roller chains housed 
in oil-tight enclosures and driventhrough 
combination speed reducers by Class D 
explosion-proof motors. Fully enclosed 
differential hand brakes are provided to 
protect the elevator from reverse rota- 


tion. kkk 
_ This is the second of a series of three 
articles by Mr. Kunkel on the Paulsboro 
TCC unit for treating or reduced crude 
cracking operations. The third, on prin- 
cipal control of the Socony-Vacuum 
plant, will appear in an early issue. 


unit in an East Coast refinery . .. om 
of the numerous petroleum processil 
plants designed and constructed & 
Petroleum Engineering, Inc. during ! 
16 years of continuous service to 
industry. Petroleum Engineering, 
Offices: Tulsa and Houston. 
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OUTLOOK FOR THE REFINER AFTER THE WAR 


By ALBERT J. McINTOSH, Economis: 


| EXCLUSIVE | THE refiner today is 
concerned with the 
many and complex problems of supply- 
ing enough petroleum products and by- 
products for the military and essential 
civilian demands to win the war. In this 
great effort to win the war, the refiner 
has performed miracles in the produc- 
tion of enormous 
quantities of avia- 
tion gasolines and 
special war prod- 
ucts. Most of those 
problems are about 
solved and little, if 
any, increase in total 
refinery throughput 
is expected, so that 
at long last the re- 
finers have a few 
moments to look 
ahead to the post- 
war and its new and different problems. 
All refiners have a more or less informed 
idea as to what is ahead. 

Several articles have been written on 
different phases of the postwar period. 
In this article the writer will attempt to 
outline the circumstances of the postwar 
that will affect the refiner. 

Refiners are generally concerned with 
the following problems in the order of 
their importance: 

1. Demand 
2. Raw materials 
3. Refinery plants 

The refiner must run his plant to pro- 
duce the products that the market re- 
quires. It follows, therefore, that the 
refiner must first be informed as to “what 
is the market demand.” 





A. J. McIntosh 


The writer published a fairly complete 


forecast on this subject in 1944 covering 
several postwar years based upon the 
assumption that Germany would be de- 
feated in 1944 and Japan in 1945. Nat- 
urally those forecasts are subject to 
revision now. For the year 1947, which 
in our opinion will be the first complete 
postwar year, we have now tentatively 
forecast the demands shown in Table 1. 

Table 1 is the final result of a detailed 
study by sections of the country and by 
industry and use. In order to get the full 
significance of the total demand upon 
refiners, we are showing for comparison, 
similar refinery demand figures for 1941 
and 1944 with changes. 

These tables practically tell the story 
of the quantity of products that refiners 
may be called upon to produce. One of 
the outstanding items, of course, is the 
sharp reduction in the requirements for 
aviation gasoline. So much has been 
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written on this subject and such wide 
variations have been noted that the 
writer had to prepare a detailed analysis 
of these demands. For 1947 the forecast 
is made up of the components shown in 
Table 3. 

Distillate fuel oil demand for home- 
heating and other uses is. another subject 
that has received widespread attention. 
The basic data behind the important 
home heating portion in the forecasts for 
1947 shown in Tables 1 and 2 are as fol- 


lows: 


Number of homes occupied in U.S., non-farm. 24,000,000 
Number of homes occupied in U. 8. having 
Sree 2,600,000 
Percentage of occupied homes having burners. 10.8 
Average consumption per burner, gal......... 2,175 
Assumed consumption all burners, annually— 
capi xcs cede ks Ress cass ccoeess 130,000,000 


It is interesting to note at this point 
that the increase in 1947 in the consump- 
tion of distillate fuels over 1941 is fore- 


-cast as 17 per cent whereas all gasoline 


(other than aviation) is shown as a de- 
cline of 9 per cent. If this comparison 
were made for the year 1950, it would 
be seen that distillate fuel oil is expected 
to increase much more rapidly than mo- 
tor gasoline. 

The marked decline in aviation gaso- 
line demand as compared to the in- 
creased demands for middle distillates 
brings up considerations for refiners 
who, because of war necessity, have con- 
centrated on the maximum production 
of aviation gasoline. After the war, avia- 
tion gasoline requirements will decline 
immediately by two-thirds and accord- 
ing to the writer’ forecast will decline 








in subsequent years to less than one-fifth 
of the wartime demand. After that there 
should be a gradual increase. When this 
forecast is contrasted with the outlook 
for home heating and other distillate 
fuels, which indicates no change from 
war levels, the full impact on refiners of 
these changes takes very concrete shape. 
Diesel fuel oils may show a decline from 


Socony-Vacuum Oil Company, Ine, 


‘peak war demands but should increase 


very rapidly from 1947. 

Diesel demand has come in for con. 
siderable attention by many writers, 
There is some question regarding wheth- 


er the trade reports have historically- 


shown enough consumption for these 
uses. Those who have studied the diese] 
horsepower installations arrive at higher 
consumption figures than the trade re- 
ports show. By 1947, however, there 
should not be any great changes in most 
uses for diesel fuels. Most of these in- 
stallations take longer to construct and, 
although diesel automobiles hold some 
promise for the future, only a limited 
number of new diesel trucks and buses 
could be available in 1947. The navy’s 
requirements will unquestionably de- 
cline considerably after the war’s end. 
A long time forecast would show a rather 
sharp growth for diesel fuels. Railroads 
keep adding ever-increasing numbers of 
giant diesel engines to their fleet of loco- 
motives. If the gas turbine develops, it 
may cause a shift from diesel to some 
other light fuel oil requirement but the 
total middle distillate requirements 
would not change because of this shift. 
The developments in jet type power 
units have been so rapid and so much 
connected with the war that a propet 
evaluation of them for peace does not 
seem possible at the time. Whatever their 
ultimate requirements are, it seems con- 
clusive that the trend would be to more 
middle distillate consumption and less 
gasoline, which will further accentuate 
the changes indicated in Table 2. 
Consumption of residual fuel oil is a 
most troublesome item to forecast. The 
industrial use is not too difficult because 
its correlation with the FRB industrial 
production index is fairly good. Within 
reasonable postwar limits, every change 
of 1 per cent in the FRB index numbers 
will cause a change of 14% per cent m 
consumption of residual fuels by indus- 
try. When the index numbers afe about 
230, this 1 per cent change would be 
equivalent to a change of 2.3 index num- 
bers. For example, when the FRB index 
declines to 160, it would mean 1.6 index 
numbers. When it comes to trying to 
forecast the takings by the navy or com- 
mercial vessels from the U. S., we have 
a very much different problem. Interna- 
tional prices and import duties, etc., 
affect these. We believe that the bunker 
business supplied by domestic refiners 
will be considerably larger than before 
the war. We also believe that a very sub- 
stantial additional demand will be met 
by imports in bond from South America. 
This is a natural and complementary 
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Split-Case Centrifugal Pumps. 
Single-stage or two-stage—especially 
designed for high-speed handling of a 
low viscosity liquids at a wide ie | | 
range of heads. Single- NG | | 








ONE Source 


stage pump 
shown. 





ONE Guarantee 











Only Fairbanks-Morse offers a com- 
plete line of pumping units with 
pump, driver, and base designed and 
built by one company. There’s no 
waiting by the pump manufacturer 
for specifications from the driver 
manufacturer. There’s no adjusting 
or adapting necessary — pump and 
driver (motor or engine) are per- 
fectly aligned and tested together 
at the factory. There is no question 
of responsibility for service—a 
Fairbanks-Morse engineer is famil- 
iar with the whole unit. And a 
single guarantee covers the entire 
installation. 


Have your pump problems solved 
easily and simply with just one call. 
Write Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 5, Ill. 


Buy More War Bonds—and Hold 'Em 


Fairbanks-Morse 42.0%" 
a 
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Builtogether Pumps. Efficient, compact, and 
sturdy. Especially designed for general pump service 
where floor space is limited. Single-stage or two- 
stage to handle ordinary or high-speed pumping 

against heads from 260 to 550 feet. 








Oil Field Equipment - Diesel Locomotives - -Diesel Engines - Generators - Motors - Pumps 
Scales - Magnetos - Stokers - Farm Equipment - Railroad Motor Cars and Standpipes 
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TABLE 1 


Net current demand on U. S. refiners for petroleum products year 1947— 


first completely postwar year. 
1000 bbl. of 42 gal. 
































Domestic, | Net exports, Tota! demand on refiners _ 
Product daily iy ; 

Daily Annually 

EE, PDO I 138 13 151 55,115 
NN ea th oan aka au datidaile's 66:6:6 d0:nacenmee 1401 85 1486 542,390 
I 9 RE aE EE eee 185 17 202 73,730 
LEI TEP EEE, TOPE TTT Te 136 15 151 55,115 
Other distillate fuel and gas oils.................eeeeee0- 445 2 450 164,250 
oo oncn sx as.siccaves cuca cous nannies 1115 —180* 935 341,275 
Ae UE I 0 ain ccnp dcnge dod <ike doce nernaie 138 10 148 54,020 
OS EN a ee ee ee ee 42 6 48 17,520 
Industrial lubricants and process products............... 51 22 73 26,645 
Petocollanenit CUOMO. 55 occ ns ce ncinccceceseceees 305 1 306 111,690 
Total demand for products from crude............ 3959 —9* 3950 1,441,750 
SN RR ie 65 254 e0cndeownna eee eee ees oak 20 20 7,300 
Required refinery runs for current demand......... xx xx 3970 1,449,050 
Natural gasoline, benzol, and condensatef............... xx xx 210 76,650 
Re rn 5 ee xX Xx 4180 1,525,700 

“Indicates net import. . ie tBlends or rerun. on 
TABLE 2 


Net current demand upon U. S. refiners for petroleum products— 


years 1941, 1944, and 1947. 
1000 bbl. of 42 gal. daily 





































































| ___ Percentage change 
Product 1941 1944 est. 1947 | | 
forecast 1947 vs. | 1947 vs 
1941 | 1944 
—________—— ——— Sean Sse = 
Io isn vis titty nccartnteenens inte 55 476 151 174.5 | 68.3 
IR es pieibuis.a.ssina'caies seam eaamensiee 1638 1301 1486 -9.3 | 14.2 
i ie sn acs csinvalbancagiloheuen 199 213 «| §=202 15 | -5.2 
re reer errr 116 210 | 151 30.2 -28.1 
Other distillate fuel and gas oils................ 384 451 450 17.2 0.2 
SERIE rr ere 953 1257 935 | -1.9 -25.6 
ONE MORGUE... 055.55 secccccsusresanwaes 124 108 | 148 19.4 7.0 
NG sg cD eS sea ale hia. acbib Gus banca iste ro 47 41 48 2.1 8 
Industrial lubricants and process products....... 63 71 73 15.9 2.8 
Miscellaneous products..............0seeeeeeee 279 362 306 9.7 -15.5 
atin sere — | — 
Total demand for products from crude....| 3858 4490 3950 | 2.4 | -12.0 
Natural gasoline, benzol, and condensate........} 140 191 210 «=| = 50.0 | 9.9 
Grand total demand.................... 3998 4681 4160 4.1 -11.1 
Memo—crude runs. .2........0.ccecesccescces 3861 4551 3970 2.8 -12.8 
| 
TABLE 3 
Analysis of demand for aviation gasoline—year 1947. 
(Bbl. 42’s) 
: ——_— at See 
| Daily Annually 
De ene NINN TUNER e655. ccs ua Savina sae thwae aces swed ni oasseesson 12,800 4,670,000 
Be CII I IE 9 5 gen wei ice heise ws. cbicd sie scncbine oeines he sia0ie 600 21,000 
D.. CRMMUMEEINY DINING, CRUD OINE OUI 655.65 sirais os on sei sb cecccacserstccasesees 2,030 740,000 
4. International airlines, based upon exits from U.S. only... .......0....-.0..000055 | 1,520 553,000 
5. Engine builders 1,900 700,000 
IN AS oN ks cet gic r ap ih. a duhi sca teawechage ats eoeres eae 2,100 768,000 
ee Spa Sr Sialcln gow ini elt vinin bn nGiopinak pene tc amano 20,950 7,652,000 
ee eas os ccs eein ty hia eMeceh os hs dade wsee MAG hevanenel esas eae 117,000 42,700,000 
Ro eg sore eee 137,950 | 50,352,000 
OS REY: - Se ene ent ee, Fe eas ean yee eee en er ¥ 4,750,000 
CaN WINE SO TORMOMIOIIR o.oo oo cce si sceeeiga sie sdessceecss co's 150,950 55,102,000 
TABLE 4 
Average yields from a barrel of crude, total U. S. 
int | ] 
| 1941 1944 est. | 1947 forecast 
| (per cent) | (percent) | (per cent) 
ESTE EI IN, SRAEPTN LOT ON TESLA LL ETC T EL TET EET E 1.5 10.6 | 3.8 
SII 85 nh princes ho ake fas a Re wade. c0i6csanaicnag > osauicaree | 42.7 28.8 37.4 
RMD ke Bs sig dso dbs tuber Dye anes xdasnniies iene « aii ive =a | be 
Diesel fuel oils............. sasiksanasochinjecceie' alah: SBa.nysteis 6 aos eetoearaa austen | 3.0 4.6 | 3.8 
CURIE RN SRNL NE OI OUI o.oo 0.5. wisi 8.8.05:0:0 58.80 sae cece dels ome | 10.4 98 | 11.3 
REESE Se Se Pee ee ae eee | 24.3 met I 23.6 
PIN cai cessenciadiae caves Sane cespebeabeuicsnacacewe 3.2 2.4 } 3.7 
Me NU oooh tina 06k Ccaia diss cbaiisinciniknisiad-cgenasaddmaass 1,3 0.9 = | 1.2 
Industrial lubricants and process products...............6..0e0eeeeeees | 1.6 1.6 1.9 
PEMOCDOOUR PIOUMONE. 56... o ee cso cccnsarrnrssccderescerconoseess To | 7.8 pF 
I cr Slette hc Saco sterabes os ind SOT EKER USN 6. 3 edie deen | -0.2* | 1.0 0.5 
A ee ee ee 100.0 100.0 | 100.0 





"Because of unfinished oil used that amounted to 9 TBD. 
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operation because South America, 
crudes on an average yield much hi 
percentages of residual fuel oils. A fairly 
complete study of those crudes gave ap 
average yield of more than 50 per cen 
compared with prewar yield in th 
United States of 24 per cent on ay 
crudes run. Therefore, South Americ, 
can supply more of these demands in the 
future and American refiners may ¢op. 
vert the maximum part of a barrel of 
crude to products other than residual t 
fuel oil. Maximum distillate production 

seems indicated and this may mea 
coking operations to a much larger ey. 
tent than prewar. As long as South 
America is so near and fits into this 
change in such a complementary fashion, 
it would seem that imports of residual 
fuel oil may be encouraged. 

So far as motor gasoline goes, the 
writer believes that considerably greater 
mileages will be obtained in the futur 
from a gallon of gasoline. This will not 
affect 1947 but in later years it would 
retard the increases that might be ex. 
pected from the rather substantial rige 
in the number of passenger cars, trucks, 
and buses forecast to be in use. This 
trend will also be accompanied by great. 
er efficiency in automotive lubri 
thus retarding the increase in their 
¢onsumption. Industrial lubricants 
sumption should change with the 
production index. 

The refiners therefore are faced 
possible changes in yields, which 
summarized from the foregoing 
Table 4. 

The refiners are faced also with a 
cline in the total demand of 521,000 
a day as compared with 1944. 
1944 the refinery capacity was fairly 
utilized. Reliable estimates of this c- 
pacity at the end of that year are 5,012, 
000 bbl. a day. The average throughput 
was 4,551,000 bbl. a day or 90.8 per cent 
of all listed capacity. Some of this c- 
pacity represents plants built near pre 
vious flush crude oil pools that cannot be 
operated economically when such crude 
oil production declines. Other capacities 
are for asphalts and road oils used sea 
svnally. Only in the interior did ther 
seem to be any appreciable refinen 
capacity that could have been used eco 
nomically but that was not so used it 
1944. The reason for this disuse was the 
lack of crude oil in this area. 

During the immediate postwar period 
some stock rebuilding may take p 
The writer prepared a paper for the 
American Institute of Mining and 
lurgical Engineers early this year on tht 
subject “Post War Inventories of Crude r 
Oil and Petroleum Products.” The get 
eral conclusions were that refiners migh! 
find it possible to run some 10,000,00 
bbl. of crude to stills in 1947 and stor 
the products in their tanks or in term 
nals. Therefore ‘in addition to the mst 
ket demands and runs shown in T. 
and 2, these outputs might be in order. 























@ Quality. Most refiners have see | 
articles on and fully appreciate 
changes in octane requirements for gas 
line after the war. Most aviation ga? 
line for commercial purposes will be® 
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Years of Pioneering Research and Practical Experience in 


DESIGN ... ENGINEERING... and CONSTRUCTION of COMPLETE UNITS 





For Combined ECONOMICAL INSTALLATION and OPERATING COSTS 
Refer Your Specific Problems to our Staff of Skilled Engineers 
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the 9l-octane range, whereas the mili- 
tary and transcontinental planes may 
desire somewhat higher numbers. Pre- 
mium gasoline most talked about seems 
to be 88-90-octane (research method) 
with regular housebrand in the 78-80 
range. Unless an octane race starts, 
these octane ratings are most likely rea- 
eonable immediate postwar averages and 
above the needs of most of the cars that 
will be used immediately after the war. 

Diesel fuel oils have been under re- 
view for a long time. As visualized by the 
writer, any large expansion in this mar- 
ket will make it almost certain that low- 
er cetane ratings for average diesel fuels 
will be necessary. It may be that diesel 


cetane, gravity, and distillation ratings, 
similar to octane ratings for gasolines. 

Lubricants of superior qualities will 
be in much greater demand than before 
the war. Greater efficiency should result 
with somewhat lower consumption. 

The question of distillate fuel oil spe- 
cifications for home burners has not 
been resolved. The difficulties from 
cracked distillate have not been as seri- 
ous as anticipated. 

To summarize, there does not seem to 
be too much for the refiner to worry 
about from a quality of product stand- 
point. New catalytic cracking equipment 
has made the present refineries much 
more flexible in their operations than the 





fuels will be sold on a combination of plants in existence prior to the war. 








AMERICAN HEAVY DUTY 
ROLLER BEARINGS have built into them 
the vital extra capacity for continuous 
24-hour-a-day performance under the 
most gruelling service conditions pos- 
sible. Brutally strong . . . simply con- 
structed .... precise .. . AMERICANS 
operate quietly, smoothly, in the heav- 
iest equipment under the most terrific 
strains and impacts. Longer, safer, 
lower-cost, trouble-free service is as- 
sured when AMERICAN HEAVY DUTY 
ROLLER BEARINGS are on the job. 
That's why most major manufacturers 
and designers of heavy industrial ma- 
chinery and oil country equipment 
specify AMERICANS. 
In your next heavy-duty installation, ride the load 


on AMERICANS. Our engineers will welcome your 
roller bearing problems. Write today. ° 


AMERICAN ROLLER BEARING CO. 
Pittsburgh Pennsylvania 


























Pacific Coast Office: 
1718 S. Flower Street Los Angeles, Calif. 
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@ Raw material—quantity. After th. 
war there should be more than en 
crude oil production. It is true that the 
production of crude oil in the 

part of the United States has been de. 
clining since Illinois reached its peak 
All forecasts the writer has seen indicate 
this area will be much more dependen 
upon the Gulf Coast and West Texas 
than before the war. The increase jp 
Oklahoma’s reserves last year is the first 
really bright spot in that picture for gey. 
eral years. Proportionately more soy 
crude will have to be used after the wa; 
than before and refiners must be 
pared to use these crudes. For a time it 
locked as though there was not any more 
good lubricating crude oil being discoy. 
ered. This has changed quite consider. 
ably during the last couple of years s 
that the picture is not quite so bad in 
respect to the immediate postwar sup. 
plies of these lubricating crudes. 

There is every indication that more 
and more natural gasoline and conden. 
sates will be available as the utilization 
of natural gas progresses and new con- 
densate fields are discovered. As men- 
tioned previously, foreign crudes will be 
available and particularly the heavier 
asphalt, residual fuel oil types. 

@ Refinery plant—condition and ob- 
solesence. At the close of the war the 
petroleum refining capacity will be in 
excess of 5,000,000 bbl. per day of crude 
oil. These rated capacities do, however, 
include some plants in Districts No. 2 
and No. 3 that were built near previous 
flush crude producing areas and which 
are still counted in the industry capacity, 
but most likely they will never be used 
again. The total capacity of these uneco- 
nomic plants cannot be large. Some as- 
phalt plants listed, of course, have a 
great seasonal fluctuation in their opera. 
tions. Also, some of the equipment used 
during the war could not be repaired 
properly nor renewed as would have 
been normal during a nonwar period. 
There should therefore be considerable 
repair work ahead for most refiners dur- 
ing the immediate postwar period, and 
when restrictions on materials are lifted 
some may wish to build new catalytic 
cracking units. New lubricating equip- 
ment will be installed to take advantage 
of the great strides made in this direc- 
tion during the war. On the other hand 
many refiners have installed great cata- 
lytic cracking units for the manufacture 
of 100-octane aviation gasolines. Alky- 
lation and other plants for the manufac 
ture of aviation components and blend- 
ing agents have been erected in great 
numbers, far greater than will be 
during the postwar period. Where these 
new catalytic units form part of a well- 
rounded refinery they have a much bet 
ter chance of being used after the war 
than those units that were made strict 
as a war measure. Some of the units 
for making components may be scrap’ 

It appears therefore that conside 
delayed repairs will be started soon after 
the war and some obsolete equipment 
will be replaced. At the same time, some 
present equipment created primarily # 
war facilities may be found to be une 
nomic to use after the war. xa 
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metal distribution and (2) special machines | 
simultaneously machine-beveling both ends and | | 
holding the included angle within extremely 
close limits. 

| 


The importance of these foctores cannot be | 


overemphasized . . . they simplify piping layout | 
. . . they save time in lining up 


and 
... they permit better welds . . . they na | 
better piping job. | 


MIDWEST PIPING & SUPPLY CO., INC, 
Main Office: 1450 South Second $t., Louis 4, Mo. | 
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Draftsmen BECOME 


| EXCLUSIVE | ANYONE acquainted 
with the petroleum 
industry of 10 to 20 years ago—and par- 
ticularly if he happened to work as a 
draftsman in those days—will remember 
the uneconomical and wasteful practices 
that prevailed insofar as the drafting 
rvom and its person- 
nel were concerned. 
Practically every oil 
company of any size 
maintained its own “4 
drafting, engineer- « 
ing, and construc- 
tion departments. @ 
When a project was & 
under way, these de- 
partments were ex- 
panded rapidly, and, 
conversely, when 
there was little or no 
building under way, they shrank just as 
quickly. 

As a result of this situation the aver- 
age draftsman had to become a sort of 
Jack-of-all-trades; always faced with 
those disturbing and somewhat incon- 
venient periods of looking for another 
connection as soon as he completed the 
current job. It was usually a case of 
feast or famine—a lot of work all at 
once, or none at all. Between jobs, many 
draftsmen .purposely or through neces- 
sity drifted into other industries or other 
lines of work. This frequent turnover 
made it necessary for the oil companies 
to keep “breaking in” new draftsmen. 
The cost of “breaking in” and training 
new men was not only a costly pro- 
cedure, but resulted in delays in the 
work — drafting crews had to be re- 
cruited and necessary teamwork devel- 
oped, before the job could be kept going 


E. G. Durando 





smoothly. This procedure was made the 
more difficult by the fact that piping 
drafting, unlike other types of drafting, 
was not taught in schools or colleges at 
that time, and experience along this line 
had to be picked up at the board under 
the supervision of an experienced piping 
draftsman. 

The only solution to this problem was 
for the oil company to maintain a good- 
sized drafting and engineering depart- 
ment at all times so as to retain expe- 
rienced men. This policy worked to the 
company’s advantage when considerable 
work was being done, but was very 
costly during slack periods. The uneven- 
ness of the working schedule under this 
arrangement had considerable effect on 
employe morale. Many good men who 
preferred to keep busy were attracted to 
other posts where there was more work 
to be done and proportionately more 
money to be made. 

In the last few years a large number 
of oil companies have begun to contract 
their drafting work to outside organiza- 
tions. No doubt this policy has been has- 
tened to a degree by the shortage of man- 
power, which made it impossible to 
maintain permanent departments even 
if the company so desired. The immense 
program for rapidly increasing produc- 
tion of aviation gasoline made it neces- 
sary for all to share the draftsmen who 
were still available. Further, the tre- 
mendous strides made in technological 
development in the petroleum industry 
during the last 5 years have made the 
“breaking in” period for new draftsmen 
longer and more costly. Also, present- 
day jobs are more complicated and re- 
quire more than ever before the services 
of experienced draftsmen. In any event, 


P 701. 


By E. G. DURANDO, Chief Draftsman, The Fluor Corporation, Ltd, 


sufficient data have been accumulated tp 
indicate that the practice of contracting 
drafting work to a group of independeyt 
specialists has many advantages that 
were not attainable economically unde 
the old method. 

When drafting work is contracted tp 
an outside organization, it is no trouble 
for an oil company to start the design 
and drafting of a new project. Expe. 
rienced men in organized groups can 
be put to work by the contractor ona 
few days’ notice. The accounting for pay 
rolls, expenses, employes’ benefits, etc, 
is begun with the same speed. In addi. 
tion to these advantages accruing to the 
oil company as a result of contracting 
such work, it is not faced with the ex. 
pense and red tape involved by dismissal 
of men when the project is completed. 

By providing steady employment the 
contractor is able to develop and main. 
tain a permanent group of draftsmen 
who have developed into specialists in 
their respective fields of drafting. This 
has stabilized the daily life of many 
draftsmen who are attracted by the se. 
curity of steady employment and the 
accompanying benefits of regular vaca- 
tions, bonus plans, sick leave, trust 
funds, etc. Thus, in many ways the in- 
dependent drafting contractor is in 
stronger position to maintain a more 
experienced and more smoothly coordi- 
nated — and therefore more efficient — 
drafting group than is possible under 
any other system of operation. This all 
means that the oil company can expect 
a better job — in less time — and for 


A view of refinery draftsmen 
employed by a contractor. 
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An ounce or two of 
Steedy 6 welded to new or worn exe 
haust valve faces adds 300 to 400 percent 
te their normal life, prevents burning, 
saves overhaul jobs, costs only a few 
cents per valve. 


This folder outlines the simple proce- 
dure any garage or shop equipped 
with acetylene welding equipment can 
follow. Eliminates your worries about 
valve replacements and saves money 
as well, 
MELD NEW LIFE 


ante worn ra/res 


witn STOODI 6 


Write for folder 
“Weld New Life On- 
to Worn Valves With 
Stoody 6” — no obli- 
_ gation. 


STOODY COMPANY 


1142 SLAUSON AVE., WHITTIER, CALIF. 


STOODY 6-THwE meErTat 
THAT ADDS EXTRA MILES 





TO EXHAUST VALVE LIFE! 
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TABLE 1 
Average, 
Group— per cent 
ee wisicbaenieataaae ae 
Ee 
Design _ ene - ll 
EEC ll 
Electrical wicceikaneelitiepiaccbaat Oa 
Instrument piping and 
I inniianscintredstninkingcsinlenis. 
Line sizing and instrument 
specifications __ ... 1% 
100% 


smaller cost than would otherwise be the 
case. 

The development and maintenance of 
a permanent drafting force makes it 
possible for each draftsman to special- 
ize on a certain line of work, thus in- 
creasing his skill and efficiency. It is 
our practice to segregate the draftsmen 
into 7 separate groups: 

(1) Piping, 

(2) Structural, 

(3) Design, 

(4) Pressure vessel, 

(5) Electrical, 

(6) Line sizing and instrument spe- 
cifications, 

(7) Instruments and flow sheets. 

Each of these 7 groups is headed by 
a leadman who has layout and detailers 
of varying grades under him. By this 
method of organization the draftsmen 
have complete supervision and coordi- 
nation not only within each group, but 
proper coordination between the in- 
dividual groups through their respective 
leadmen. This eliminates much of the 
undue delay and confusion caused by 
personne] milling around in the drafting 
room to seek information to keep their 
own boards busy. An invaluable by- 
product of this method of organization 
is that it provides constant contact be- 
tween the most experienced and least 
experienced of the draftsmen. The lat- 


ter are thus given the benefit of close 
personal training that goes a long way 
to develop new men quickly into expe. 
rienced draftsmen. At the same time . 
supply of trained men is available to 
fill the top ranks as replacements be. 
come necessary. 

When a number of projects are under. 
way at the same time, the component 
parts of the job such as piping, electri. 
cal, etc., are assigned to the various 
groups concerned. The group leader in 
turn assigns a portion of his group to 
each individual project and appoints an 
assistant leadman to coordinate its fune. 
tion. As each new group within a gro 
is formed, care is taken to provide ea 
one with sufficient experienced men to 
allow it to function independently and 
efficiently. 

Experience in handling a large num. 
ber of projects of all kinds and sizes 
enables the contractor to approximate 
the number of men required to do any 
particular job in a given time. We have 
computed this number percentage-wise 
on the basis of the total cost of the 
drafting for the complete project. This 
total cost of drafting has a direct re- 
lationship to the total cost and type of 
job being done. 

Fig. 1 shows the cost of each drafting 
“‘group’s operations in per cent of the 
total cost of the drafting for projects 
of varying sizes. These figures were com. 
piled from records carefully kept and 
analyzed over a period of years. 

Table 1 gives the approximate per- 
centage of the total number of men that 
each of the 7 groups just enumerated 
must have at the peak in order to com- 
plete the job. Thus a well rounded, 
properly balanced, and completely or- 
ganized drafting department should be 
staffed by this proportion of men in 
each of the various groups; provided, 
of course, the job is to go through to 
completion on schedule. 
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PUMPING STATION — major oil pipeline. 
With quick removing Climax Couplings, 
valves can be disassembled from line by 
removing bolts from only one flange. All 
pump and engine settings should be Cli- 
max coupled to absorb vibration. 


_——— 





waked < 





UNDERGROUND or Under Water, Climax 
Couplings will outlast pipe. Here Climax 
Couplings are used to connect lengths of 
cross-country pipeline. Note sharp angle 
deflection as pipe is lowered. This does 
not affect the tight seal. 





for low cost, fast, flexible 


coupling of pipe... 


apes LOCK COUPLINGS elimi- 
nate costly threaded pipe 
and fittings. Connecting-up is 
simple, faster—only two bolts to 
fasten. Disassembly is easy and 
quick. Labor and material costs. 
are substantially less. Pipe can be 
re-used time and time again. _ 


The flexibility of this type of? 
coupling withstands shocks and 
Vibrations . .. permits deflec- 
tion up to 5 degrees . . . allows 
forexpansion and contraction 
of line under wide variations 
of temperature and pressure. 


Climax Couplings (used on 
Portable military pipelines 
and in earthquake areas) 
have as many applications as 
Pipe itself—wherever , tight, 


BOLTED TANKS 
SEPARATORS 





flexible, low cost pipe connections 
are needed. 


Exclusive design features make 
the Climax Coupling 100% satisfac- 
tory fcr use with steam, water, air, 
oil or gas—in vacuum or pressure 
(up to 1000 lb. w.p.) service. For 
complete details, write for Bulletin 
No.130, Automatic Control Division 
(formerly Hanlon-Waters), Clima:: 
Industries, 15 N. Cincinnati Street, 
Tulsa, Oklahoma. 
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HOT STUFF! Treating boiler on major oil 
company lease, Cayuga field, Texas. All 
equipment in this field is equipped with 
Climax Couplings which remain leak- 
proof under all conditions—hot, cold, pres- 
sure, vacuum. 





COMPARE leak-proof performance. Note 
leaky drop forge fitting to left, pressure- 
tight Climax Coupling to right. Here is 
visual evidence that Climax Couplings 
provide dependable, leak-proof connec- 


“tions under severe operating conditions. 





WHERE SETTLING OCCURS, as in this tank 
installation, no other connection affords 
the same measure of flexibility and safety. 
Observe deflection in filling lines as tanks 
settled off center. Connection continued 
leak-proof. 
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AMERICAN OIL REFINING Since 7939 


| EXCLUSIVE | Ir Is CLEAR that pe- 
troleum has become 
absolutely essential to the successful 
conduct of modern warfare, for not only 
air power but also naval operations and 
the mobility of land forces depend on 
an ample supply of petroleum products. 
The American petroleum industry was 
called upon to supply the requirements 
of global warfare and had to provide 
huge amounts of high grade aviation 
gasoline, large volumes of aromatic hy- 
drocarbons required for explosives, and 
the major part of the basic raw mate- 
rials for the synthetic rubber program, 
the output of which is comparable to 
the prewar world’s production of natural 
rubber. 

The tasks imposed on the American 
petroleum industry were thus consider- 
able, for not only were normal petro- 
leum products to be supplied in ever-in- 
creasing quantities, but large-scale man- 
ufacture of aviation gasoline and other 
new processes had to be organized speed- 
- ily and amidst many difficulties. 

These difficulties of adaptation were 
enhanced by shortages of manpower and 
construction materials occurring during 
a period of intense’ rearmament of un- 
precedented scale. At the same time se- 
rious transportation and supply difficul- 
ties occurred in the petroleum industry 
due to the interruption of coastwise tank- 
er traffic caused by enemy submarine 
warfare and the withdrawal of tankers 
required for naval duties. This coastwise 
tanker traffic, between the Gulf Coast 
and the Caribbean on one side, and the 
Atlantic ports of New York, Philadel- 
phia and Boston, accounted in normal 
times for moving of, say, 1,400,000 bbl. 
per day, or approximately 40 per cent 
of the American oil production. A dras- 
tic reduction of civilian supplies in pe- 
troleum products had to be effected and 
rationing of gasoline and domestic burn- 
ing oil were introduced on a nationwide 
scale. This rationing continues despite 
the generally improved military situa- 
tion and large production of new tank- 
ers. To alleviate the transport problem, 
two huge pipe lines were built by the 
U. S. Government that link the oil pro- 
ducing centers of Texas and Louisiana 
with the refining centers near Philadel- 
phia and New York. One of these lines, 
24-in. in diam., handles more than 300,- 
000 bbl. per day of crude oil, whereas 
the second, 20-in. in diam., supplies ap- 
proximately 240,000 bbl. per day of re- 
fined products. : 

Crude oil runs in American refineries 
increased from approximately 3,600,000 
bbl. per day in 1939 to more than 4,600,- 
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000 bbl. per day in November, 1944, and 
crude oil production within the United 
States territories had to be stepped up 
to this extent. Actual demands for re- 
finery products rose to highest on rec- 
ord and exceeded refinery production, 
necessitating drawing on stocks that at 
certain periods reached uncomfortably 
low levels. Production and refining ac- 


’ tivities in the Caribbean area were in- 


creased simultaneously to help supply 
the needs of the allied forces. 

No new oil producing centers of large 
proportions have been opened within the 
United States since 1939 with the excep- 
tion of the Illinois area, the relative im- 
portance of which was short lived due 
to lack of rational methods of exploita- 
tion. The only oil area that offered an 
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Mr. Wolfner at one time was 
consulting engineer for Com- 
pagnie Francaise de Raffinage 
of Paris, but since 1942 has 
been connected with one of 
the outstanding American en- 
gineering companies working 
in petroleum and process in- 
dustries’ plants. This article 
was written primarily for the 
purpose of informing his 
former colleagues, the petro- 
Jeum technologists of France, 
of developments in the Amer- 
ican oil industry that have oc- 
curred since the outbreak of 
the war and which they could 
not learn during German oc- 
cupation of their country. 








important production reserve was West 
Texas, and refinery operations had to be 
adapted for handling crude oils pro- 
duced in this region as some of them are 
of high sulphur content and very corro- 
sive. 

Deeper drilling and scientific methods 
of prospecting for oil that were applied 
on so large a scale during the last dec- 
ade must be considered as having been 
the means of assuring a satisfactory rate 
of oil production despite continuously 
increasing requirements. It is feared 
now, however, that a situation may soon 
arise where domestic crude production 
may no longer suffice. Thus, the United 
States may have to depend in the future, 
to a considerable degree at least, on 
crude oil imports and it is to be expected 


By ALFRED S. WOLFNER 


that American oil companies will pur. 
sue, in the future, a very active policy 
of acquiring concessions and developing 
production in foreign countries. The re. 
alization of a possible crude oil shortage 
is leading to more rational methods of 
oil field exploitation and to greatly im. 
proved methods of refining to assure best 
use of domestic oil resources. Consist. 
ent with this trend, automobile many. 
facturers are planning lighter cars with 
smaller engines of improved fuel econ. 
omy. 

Close cooperation was required be. 
tween the U. S. Government and the 
petroleum industry in order to solve all 
war problems most promptly and with 
little interference with the general war 
effort. A special agency for directing the 
activities of the different branches of the 
petroleum industry was created in 
Washington. This office of the Petroleum 
Afiministrator for War is under the di- 
rection of the Secretary of the Interior. 
Representatives of the petroleum indus- 
try form the administrative and techni- 
cal personnel of this agency. 

Standardization of products, specifica. 
tions and pooling of distributien facili- 
ties were put into effect and exchange 
of technica] information among oil com- 
panies became customary. Many of the 
new technical developments in oil re- 
fining and their industrial application 
must, therefore, be considered as a re- 
sult of this cooperation. The U. S. Gov- 
ernment contributed also to the financ- 
ing of the refinery extension program 
occasioned by war requirements. These 
expenditures are estimated to be ap- 
proximately $800,000,000, with the larg- 
er part borne by the refining companies 
themselves. 

The technical development of the 
American refining industry during the 
five-year period under review has cen- 
tered around the production of large 
quantities of aviation gasoline. The wat 
program also called for the supply of 
aromatic hydrocarbons from petroleum 
and of butadiene and isobutylene for 
the manufacture of synthetic rubber of 
the buna and buty] types. Although the 
manufacture of synthetic rubber is a0 
undertaking quite distinct from petro- 
leum refining, most of these new plants 
using petroleum derivates as raw mate 
rial were built near existing refineries 
in order to facilitate exploitation. 

Under the war program, a number 
of new refineries have been built, all of 
them conceived for maximum produc 
tion of aviation gasoline. The bulk of the 
petroleum products required for wat 
and civilian consumption, however, came 
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ntific 
never STOP. That’s why Powell Engineering has always been 


oom research and experimentation 


able to solve the intricate flow control problems imposed. by 
. new products and processes. 


Add to this our non-stop application of lessons learned through 
99 years of practical experience and you have the Powell Line— 

a complete line of valves of every type and material needed to 
satists all flow-control requirements of industry today. And 
tomorrow, as new demands arise, there’ll be Powell Valves to 


meet them. 





Fig. 1503—Class 150-pound 
Cast Steel Gate Valve, with 
flanged ends, outside screw 
tising stem, bolted flanged 
yoke and taper solid wedge. 








Cast Steel Gate Valve, with 
flanged ends, outside screw 
rising stem, bolted flanged 
yoke and taper solid wedge. 





The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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Fig. 6061—Class 600-pound 
Cast Steel Swing Check Valve, 
with flanged ends and bolted 
cap. Disc, when wide open, 
permits full, unobstructed 
Fig. 3003—Class 300-pound flow through the valve body. 


Fig. 6003—Class 600-pound 
Cast Steel Gate Valve, with 
flanged ends, outside screw 
rising stem, bolted flanged 
yoke and taper solid wedge. 
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Refining 


from existing refineries, the manufac- 
turing facilities of which were modified 
and increased. Due to war conditions, 
available refinery plants had to be used 
to the utmost and construction limited 
to new manufacturing processes as far 
as possible. 

It is apparent now that the refining 
industry has entered into a new era of 
technological development. Future con- 
sumption will show less spectacular in- 
creases than in the past. The need for 
quality products and the high yields 
will be the cause for improved process 
operations and new methods of chemi- 
cal refining. 

Although it was easy to produce the 
small quantity of less than 10,000 bbl. 
per day of aviation gasoline required in 
1938, the task of raising production to 
a volume 50 times or more as large to 
meet war requirements was a stupen- 
dous one. The manufacture of aviation 
gasoline could no longer center around 
small percentages of special straight 
run gasoline taken from a few selected 
crude oils. The base stock had to be ob- 
tained in huge quantities and resulting 
deficiencies in quality overcome by the 
addition of larger precentages of iso- 
octane, alkylates, and other special hy- 
drocarbons. 

Aviation gasoline base stock is now 
obtained from crude oil by subjecting 
light gasolines to superfractionation and 
from catalytic cracking plants. Catalytic 
cracking was originated by Eugene Hou- 
dry, but several distinct systems of 


catalytic cracking have been developed 
industrially. The most important among 
them are the original Houdry fixed bed 
process, the thermofor catalytic crack- 
ing process that is a derivation of the 
Houdry process characterized by a mov- 
ing catalyst bed and a continuous system 
of catalyst regeneration, and the fluid 
catalyst process developed by the Stand- 
ard Oil Company of New Jersey. This 
latter is based on a similar principle. 
Finely powdered catalyst is being intro- 
duced into the stream of oil vapors and 
removed again in powder form from the 
products of reaction in order to be re- 
generated and returned into the crack- 
ing cycle. All these processes are using 
natural or synthetic catalysts of the 
silica alumina type. During the cracking 
process, carbonaceous matter is grad- 
ually deposited on the catalyst mass, 
which impairs its activity. The catalyst 
mass is regenerated by burning off near- 
ly all the carbon deposit. The impor- 
tance of the regeneration equipment of 
catalytic cracking plants will readily be 
understood when it is noted that the 
weight ratio of catalyst to oil charged is 
in the average of the order of 10:1 and 
that from 2 to 7 per cent by weight of 
the charge is deposited as carbon on the 
catalyst mass. Its regeneration by means 
of burning off and the removal of heat 
thus liberated presented great techni- 
cal problems that have been solved satis- 
factorily in both the fixed bed and the 
moving bed and fluid type plants. 

The design ratio of catalyst to charge 


varies, according to the oil Procesged 
and degree of conversion, from 2:] ty 
25:1. The actual consumption figures 
(make-up) of catalyst are relati 
small, of the order of less than 1 Jb, per 
bbl. of charge on the average. 

A special form of catalytic cracking jg 
the reforming of naphthas i in the pres. 
ence of hydrogen, which is known as the 
hydroforming process. Several installa. 
tions of this kind are in operation, but 
they are used mainly for the manufac. 
ture of aromatic hydrocarbons, espe. 
cially toluene, from selected narrow boil. 
ing naphtha cuts. 

The composition of catalytically 
cracked products, in general, does not 
vary considerably with the process used, ' 
but differs principally with the severity 
of conversion. The greater the rate of 
conversion, the higher will be the per. 
centage of aromatics in the cracked 
products and the greater also the per. 
centage of uncondensable gases formed, 
Under moderate conditions of conver. 
sion, a larger concentration of naph- 
thenic hydrocarbons is produced. The 
ratio of isoparaffinic to olefinic hydro. 
carbons produced seems to be more a 
function of the boiling range of the 
charging stock than of the rate of con- 
version. Catalytic cracking will yield 
gasolines having a large percentage of 
isoparaffinic hydrocarbons in its front 
end and a high concentration of aro- 
matics in its upper boiling range. This 
assures not only an excellent motor fuel 
but provides also a highly desirable base 

















Magnesium Anodes for Cathodic Protection 


Corrosion of pipelines and other buried metal structures 
may be greatly retarded by use of Magnesium Anodes. When 
properly installed—taking into account variations in soil 
conditions, location and frequency of anodes—Magnesium 
Anodes can provide maximum protection with attractive 
cost advantages. Federated magnesium alloy anodes with 
cast-in iron lead wires are available in two shapes— 

4" diameter x 18” long—weight about 12# 

4%" x 4%" x 3' long—weight about 404 


(Can be made in other shapes tosuit yourrequirements — write for further 
information.) 


EMD Clow DIVISION | 
AMERICAN SMELTING ond REFINING COMPANY 





120 BROADWAY, NEW YORK (5) N. Y. 
Nation-wide service with offices in principal cities 
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AN UNFAILING ADVANTAGE: 


All Mercoid Controls are equipped exclusively with hermetically sealed 
mercury switches of special design and critically selected materials @ Mercoid 
mercury switches are known the world over for their dependable service. They 
are not affected by dust, dirt or corrosion; nor are they subject to open arcing * 
with its attendant consequences of pitting, sticking or oxidized contact suf- ; 
faces, all of which, are likely to interfere with normal switch operation 8 
That is why among other things, Mercoid Controls on the whole give you , : 
assurance of better control performance and longer control life-—a distinct + ’ 
and unfailing advantage —the reason why they are also the choice of America’s ° 


leading engineers for many important wartime industrial applications. ' 


AMERCOID CONTROL 2. 


FOR HEATING, AIR CONDITIONING wba oi Hap AND VARIOUS poate i >t APPL 
THE MER 1D ORPORATIC 11 Y BELMONT AVER HICAGC 
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The Refinery Supply Company de- 
signs, manufactures and distrib- 
utes Laboratory Apparatus, Gas 
Testing Equipment, Gasoline Test- 
ing Apparatus and Oil Testing In- 
struments identified by the trade 
marks AC-ME and R.S. 


Besides items carried under the 
above names, other scientific 
equipment and materials, made by 
leading manufacturers, are always 
carried in stock. 






Bureau of 
Mines Type 


fh leiientiediaedtiedie a at LEE 


DEW POINT TESTER 


Determines dew point of gases under conditions of pressure as 
they are found to exist. Designed primarily for use in connection 
with high pressure gas transmission lines. Standard Range 0 to 
600 p.s.i. High Pressure Range 0 to 2,500 p.s.i. 


AC-ME Improved 
GRAVITY BALANCE 


Determines the specific gravity of gas, 
under the various conditions found both 
in the field and in the laboratory. Gives 
dependable results on Wet Gas as well 
as on Dry Natural Gas and Artificial 
Gas. Accurate results can be checked to 
within 3 points in the fourth place. 




















Accurate Laboratory Apparatus and Scientific Instruments 


AC-ME RECORDING 
GRAVITOMETER 


This instrument accurately records the 
changing gravity of gas and automati- 
cally corrects for variation in barometric 
pressure and temperature. 


The instrument does not contain rotating 
parts thereby eliminating a major source 
of wear. Sturdy construction and sim- 
plicity of operation contribute to accu- 
rate operation with a minimum of main- 
tenance. 





MOISTURE TESTER 


Determines the moisture content of the vapors of propane and 
other gases. Can also be used to determine the water concentra- 
tion in liquid propane. Determines relative humidities over a com- 
paratively wide range. Pressure gauge has a range of 0 to 200 
pounds. 


Whether for field, plant or 
laboratory use The Refinery 
Supply Company's TESTING 
EQUIPMENT quickly and 
accurately provides the de- 


sired information. 


Write for bulletin, Petroleum Gas Testing Apparatus, No. 30 


THE REFINERY SUPPLY CO. 


on Volts @hadle- Mol sleMm akenahi 


621 E. 4th Street 
Branch Office -1309 Capitol Ave. 
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TULSA; OKLAHOMA Ph. 4-8144,L.D. 581 


Houston,2,Jexas . . » Ph eros 
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Refining 


stock for aviation gasoline. The perform. 
ance and operating costs of large 

ity catalytic cracking plants appear 
satisfactory and efforts are being 

to design catalytic cracking plants tha 
could operate economically at low ¢g. 
pacity, or could make use of existing 
thermal cracking equipment. 

The capacity of catalytic crackj 
plants now installed is estimated at more 
than 1,000,000 bbl. per day of distillate 
charging stock. The basic design of 
catalytic cracking plants, involving feed 
stock vaporizing furnaces, reactors, frac. 
tionating and catalyst regenerating 
equipment, is likely to be used for many 
new refining processes that will become 
practical with the increasing knowledge 
and development of catalytic reactions 
of petroleum hydrocarbons. One appli. 
cation already practiced on a large scale 
and sometimes referred to as retreating 
is for the refining of gasolines, especially 
to meet aviation requirements. The same 
catalyst mass and basic plant arrange. 
ment as in catalytic cracking are used, 
but the plant operates under lower tem. 
perature. By changing the catalyst mass 
and substituting different materials for 
the silica alumina catalyst, dehydro. 
genation, desulphurization, cyclization, 
and many other chemical reactions can 
be effected. The need for further research 
in catalyst composition and preparation 
is acknowledged and further work in this 
line is in progress. The application of 
catalytic processes will become more 
general. 

Modern aviation gasoline is a blend 
of several constituents. To the base 
stocks of the straight run and catalytic 
cracking type are being added hydro- 
genated copolymers, alkylates, isoparaf- 
fins, and special aromatic hydrocarbons, 
as well as tetraethyl lead, in order to 
obtain an aviation fuel that will meet 
all octane and other specifications. The 
alkylation process has been depended 
upon to supply the larger portion of the 
highest octane petroleum constituent 
needed to increase the base stock to 100 
rating after addition of tetraethyl lead. 
The alkylation process is a more recent 
development than the selective catalytic 
polymerization and as its basic reaction 
is the combining of one isoparaffin and 
one olefin, a much larger quantity of 
alkylate can be produced than of hydro- 
genated selective copolymer, which can 
be synthesized only from equal quanti- 
ties of isobutylene and normal butylene. 
The products of selective catalytic 
polymerization require to be trans- 
formed into a saturated hydrocarbon by 
means of selective catalytic hydrogena 
tion. This latter step is not necessary 
with alkylation product, which uses & 
s\ZES - wide range of light hydrocarbons as feed 
A010 3 aver sv , 30° _ stock: Isobutane, propylene, isobuty 
Ve c +o" lene, normal butylenes, and amylenes. 

As sources of charging stock for al 


kylation plants, all existing the 
CRIGINATORS AND PIONEERS OF FORGED STEEL UNIONS cracking Sndiiiiés teen: heen used, Te 


the chargi k, thermal 
eh NM OSM USO OP MOL OD VOW R MM | cracking plants are operated in many 
cases at higher transfer temperatures 


1900 DEMPSTER STREET + EVANSTON, ILLINOIS than normal to increase olefin p 
tion. The light hydrocarbons produced 
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For a given delivery requirement, the higher the 
pump operating speed, the smaller the size pump 
required. Consequently, both first cost, weight. 
amount of floor space and foundation needed are 
less on high-speed designs. Furthermore, in high 
speed units there is less pulsation, less noise and 
less wear. Simple, low-ratio gear-reducers or direct- 
coupling to prime movers are practical with high 
operating speeds, and efficiencies are naturally im- 


proved. 


Why then, if high speed design is so desirable. 
aren't all such pumps designed on this basis? The 
answer is that it takes.unusual skill, design experi- 
ence and manufacturing standards to build pumps 
that will stand up, year after year, under the 
stresses of relatively high speeds. Extra weight must 
he eliminated without sacrifice in strength. Bal- 
ance, both static and dynamic, must be near-perfect. 
Tolerances must be small and finishes flawless. Lu- 
brication must be adequate and unfailing under 
trying conditions, while valves and passages must 
be designed to minimize pressure losses in the 
fluid end. 


Throughout its more than 40 years of experience 
in the design and manufacture of power and hy- 
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RELATIVE PUMP SIZE AND 
FLOW CHARACTERISTICS FOR A 
GIVEN DELIVERY REQUIREMENT 


HIGH SPEED PULSATIONS 
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draulic pumps, Aldrich has consistently led the way 
to higher and higher operating speeds. Why not 
get in touch with Aldrich engineers for assistance 
in the solution of your pumping problems? The 
Aldrich Pimp Company, Allentown, Pennsylvania. 


REPRESENTATIVES: Birmingham + Bolivar, 
N. Y. * Boston + Chicago « Cincinnati + Cleveland 
Denver + Detroit * Duluth + Houston + Los Angeles 
Pittsburgh + Portland, Ore. + St. Louis * San Fran- 
cisco * Seattle + Tulsa. 
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| Type No. 270. Designed espe 
cially for gas compressors. France 
Metal “Full-Floating” Packing is 
outstanding for its long wearing 
qualities. Eliminates frequent 
shut-downs. 





Type.No. 190. Designed for shal- 
low stuffing boxes. Prompt de- 
livery assured. 


Specify the packing that L-A-S-T-S 
—FRANCE “Full-Floating” 
Metal Packing. Ask for catalog 
No. M-3. 


THE FRANCE PACKING COMPANY 


| Tacony Philadelphia 35 Penna. 


Mid-Continent Representative: 
| MR. J. M. FULLER, 3725 W. 7th St. 
FORT WORTH, TEXAS 
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Refining 


in catalytic cracking processes are rich 
in isobutylene and are utilized also as 
raw material for alkylation processes. 
The charge material for alkylation proc- 
esses must be closely fractionated and 
purified and large plants have been in- 
stalled for this purpose in all refineries 
equipped with sizeable cracking plants. 
The C, fraction produced in smaller re- 
fineries is often shipped to central alky- 
lation plants operating in conjunction 
with larger refineries. There are two 
principal types of alkylation processes, 
both of which operate in the presence of 
a large excess of isobutane that is being 
recirculated. One method uses concen- 
trated sulphuric acid as a catalyst. The 
other is based on the use of anhydrous 
hydrofluoric acid and operates at normal 
temperatures. 

The special isoparaffinic hydrocar- 
bons that are added to the aviation gaso- 
line are isopentane, isohexanes, and 
isoheptanes. The normal method of pro- 
ducing these hydrocarbons is by close 
fractionation of natural and straight run 
gasolines. A number of superfractiona- 
tion plants have been built for this pur- 
pose. New catalytic processes have been 
developed, however, that permit the 


transformation of normal paraffinic hy- . 


drecarbons into isomers. These installa- 
tions are called isomerization or isomate 
plants and operate on the principle of 
contacting the feed stock in either liquid 
or vapor state under moderate condi- 
tions of temperature and pressure with a 
catalyst of the aluminum chloride type 
in the presence of hydrochloric acid. The 
process is an equilibrium reaction and 
only partial transformation can be ob- 
tained in one pass. The yields are high, 
however, and as the process is simple 
and of low operating cost it offers great 
advantages for several purposes. One of 
them is the preparation from normal bu- 
tane of isobutane required for alkyla- 
tion. The second is the production of 
isopentane (90 ASTM octane) from 
normal pentane (62-octane rating) and 
another application, the preparation of 
isohexanes (74 to 94 ASTM octane) 
from normal hexane. There are several 
methods of isomerization differing in de- 
tails of catalyst or operating conditions, 
but all operate in such a manner that 
side reactions are restricted to a mini- 
mum. 

Another process that is now applied 
in American refineries is catalytic de- 
hydrogenation, having for objects the 
conversion of paraffinic hydrocarbons 
into olefinic and especially of the latter 
ones into diolefinics. Further applica- 
tions lie in the dehydrogenation of ethyl 
benzene to styrene, which is needed in 
the manufacture of buna rubber, and of 
certain branched aromatics that find use 
as ingredients of aviation gasoline to im- 
prove engine performance. By means of 
this process normal butane is trans- 
formed into butylenes to be utilized in 
selective polymerization and alkylation 
and as starting material for a secondary 
dehydrogenation, to produce butadiene. 

The catalytic dehydrogenation proc- 
esses are using, for instance, chromium 
oxide on suitable supports as a catalyst 


and seem to be especially useful for the 


treatment of pure single hydrocarbons 
The rates of conversion obtained are 


relatively low, however, and when 
quantities of blended olefinic and 
finic hydrocarbons are wanted, 
dehydrogenation may be used to adyap. 
tage. This method consists in the Igy 
pressure cracking of liquefied petrolegy 
gases, naphtha or gas oil cuts at hig 
temperature, and in the presence of 
steam. Depending on the charging stock, 
this method yields large percentages of 
hydrogen, ethylene, propylene, buty. 
lenes, amylenes, acetylene, butadj 
and isoprene that, after segregation and 
purification, form the starting point of 
a series of important chemical synthe 
ses. It is likely that this thermal low 
pressure method of dehydrogenation 
will find many applications in the fe 
ture. The knowledge of this process has 
been advanced in recent years to a com 
siderable degree and many industries 
are using it in connection with the pro 
duction of synthetic rubber, alcohols, 
plastics, and other chemical products, 
Its difficulty of application is due to the 
problems of segregating and purifying 
the individual constituents; however, 
proved methods of fractionation, azeo- 
tropic distillation, and solvent extraction 
have been developed for this purpose, 
This practical] achievement assures pe- 
troleum a very important role in future 
development of the industry of chemical 
synthesis. In this connection it may be 
noted that petroleum hydrocarbons have 





Supplies to China 


Additional materials for drill 
ing and for increasing refinery 
capacity within China are now 
moving over the Ledo-Burma 
Road, according to a statement 
issued recently by PAW. Much of 
the material had already been 
moved to ports in Asia to await 
the reopening of the road, known 
as the Stillwell Road. 


“The oil field materials and 
equipment will make possible 
more efficient and possibly 
greater crude oil production in 
China,” Ralph K. Davies, PAW 
deputy administrator, said. “The 
refinery equipment will augment 
the present simple processing 
units that were made in China. 
They will increase the quality and 
the quantity of products now be- 
ing manufactured. Also, they will 
make possible the production of 
other petroleum products that 
cannot be made in existing 
units.”” 


All finished petroleum products 
produced in China will be used 
for military purposes, Davies said. 
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ter, steam—are © 
America’s vast 
r . And everywhere 
put industry and transportation, 
Barco Flexible Joints protect the arterial 
eo system which conveys these liquids and 
gases against vibration, impact and shock. 
For over 30. years, Barco has led in its 
field... developing flexible joints for every 
need. Write for catalogue to the Barco 
Manufacturing Company, Not Inc., 
1825 Winnemac Avenue, Chicago, 40, mu 


Not just a swivel joint. --buta combination 
of a swivel and ball joint with rotary motion 
and responsive movement through coery angle. 
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Refining 


been used to a considerable extent as 
basic raw material in war projects for 
the manufacture of synthetic ammonia 
and other compounds. Natural gas and 
liquefied petroleum gas are now being 
considered as the best source for pro- 
ducing low price hydrogen. Research is 
going on and projects are being de- 
veloped also to make synthetic petro- 
leum from natural gas via the Fischer- 
lropsch method. 

The chemical treatment of petroleum 
products has not undergone great 
changes, except in the refining of gaso- 
lines. Considerable progress has been 
made in the desulphurization of gaso- 
lines to increase lead susceptibility and 
octane rating. Such desulphurization 
methods use reactors filled with oxide of 


alumina over which hot gasoline vapors 
are passed. Periodically the carbona- 


ceous deposits formed on the catalyst _ 


bed are being removed by burning off. 
The sulphur removed from the gasoline 
is liberated in the form of hydrogen 
sulphide gas, which is easily washed out 
from the treated gasoline. Other proc- 
esses aim at the removal of mercaptan 
sulphur by solvent extraction, using bi- 
nary or ternary solvents such as blends 
of methanol and sodium hydroxide or otf 
special solvents called “solutizers” dis- 
solved in caustic. Spent solutions are 
continuously regenerated. 

Methods of catalytic treatment are be- 
ing used for the refining of aviation 
gasoline stocks. These methods yield 
gasoline of low gum content, which meets 











THAT'S WHAT THEY'RE BUILT FOR! 


AMERICAN FULL ROLLER BEARINGS are made to exacting bearing re- 
quirements demanding the utmost in strength, durability and smooth, 
continuous performance under gruelling and abusive operating condi- 
tions. AMERICAN FULL ROLLER BEARINGS are carefully engineered, 
service-proven, time-tested. They are specially designed for extra heavy 
duty service and guaranteed to give flawless, trouble-free pertormance 
under the most severe strains and stresses encountered in the operation of 
modern heavy industrial machinery and equipment. Because they are 
built to outlast the equipment itself, few AMERICANS have ever failed in 


service. 


Consult AMERICAN engineers on your next full-roller application. 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH 


Pacific Coast Office: 1718 S. Flower Street, Los Angeles, California 






AMERICAN 


PENNSYLVANIA 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 
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aviation test requirements. It may be 
likened to a vastly activated clay vapor 
phase refining process with regeneration 
in situ. 

Progress has been made also in lube 
oil refining, and many more solvent ex. 
traction and dewaxing plants have beep 
built or are projected to provide espe. 
cially for increased output of aviation 
engine lubricants. No new methods of 
processing have come into use, except 
that wax removed by solvent extraction 
is now being converted into high grade 
paraffin wax. Commercial lube oils cop, 
tain chemical additives to a much great. 
er degree than in prewar days. 

These lube oil additives are classified 
according to their function into the fol. 
lowing: 

Detergents to prevent deposition of 
varnish and sludge in the engine. 

Anti-oxidants. 

Corrosion preventives to protect bear. 
ings and alloy metals. 

Pour-point depressants to prevent wax 
crystallization at low service tempera- 
ture. 

Viscosity index improvers. 

Fiber strength improvers. 

A summary review of the progress of 
the American refining industry since 
1939 demonstrates that many new manu- 
facturing processes have been adopted 
on a large scale to meet the require- 
ments of war. 

With the exception of a few special 
developments, these new processes are 
likely to become important features of 
future refining operations. 

The oil refining industry will be using 
more and more scientific methods to 
further the knowledge of catalytic sys- 
tems of processing. There is a great like- 
lihood that chemical synthesis will be 
applied on an important scale to by- 
products of petroleum and that the re- 
fining industry will become closely as- 
sociated with the manufacture of or- 
ganic chemicals, synthetic resins and 
artifical rubber. 

The problem of providing for addi- 
tional resources of liquid fuel is not 
actual as sufficient supply of crude pe- 
troleum seems to be assured for the next 
10 years at least. No commercial de- 
velopments should, therefore, be ex- 
pected in this direction in the near fu- 
ture except widely improved methods 
of refinery operation and the use, on @ 
greater scale, of liquefied petroleum 
gases as motor fuel. Far greater de- 
mands for diesel fuel should be ex- 
pected in the future as much progress 
has been made in the application of 
diesel engines. Operating results on die- 
sel electric locomotives appear so satis- 
factory that railroad experts predict 
much wider use of diesel traction in the 
future to the detriment of steam locomo- 
tives and railroad electrification pro)- 
ects. 

The tendency to raise the octane rat- 
ing of motor gasoline will continue also 
in the future, but the average quality of 
commercial gasolines is not expected to 
pass the 80 to 85 octane mark. Unfore- 
seen developments in automobile engine 
design, however, may upset this — 
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The new PHOENIX FLANGE 
Catalog is ready’for you 


Every buyer of flanges will want a copy of the new 
Phoenix Flange catalog. It illustrates and describes the 
complete Phoenix line . . . gives detailed specifications, 
sizes, and dimensions. Arranged for quick, easy reference 
and provides a handy and dependable guide for those 
specifying or purchasing flanges for any purpose. 


Phoenix Flanges are drop-forged from a mild steel espe- 
cially suited to welding and machining and are available 
in a wide range of styles and sizes. They can also be sup- 
plied in stainless steel, Everdur brass, and other alloys. 
Every Phoenix Flange complies with ASA requirements 


and ASME and ASTM specifications. 


Write today for your copy of the Phoenix Flange Catalog. 
We’ll send it at once without charge or obligation. 


Flange Division of 


PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PA. JOLIET, ILL. 






PHOENIX 
Drop. —s Forged 
FLANGES 
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DPC 100-OCTANE PLANTS 
IN WAR AND POSTWAR 


By JOHN H. KUNKEL, Refinery Editor 


| EXCLUSIVE | From the very start 
of World War II it 
was. clearly apparent that mechanized 
ground forces and air forces would play 
an important role. With particular ref- 
erence to air forces, the Battle of Britain 
demonstrated the military value of high- 
octane aviation gasoline, for, in that bat- 
tle, it was shown that a numerically in- 
ferior air force supplied with fuel of 
higher octane value could defeat a nu- 
merically superior air force fueled by 
gasoline of lower octane value. Without 
detracting from the skill and courage of 
RAF pilots, competent military authori- 
ties state that a 13-point octane advan- 
tage held by the RAF over the vaunted 
Luftwaffe was a major factor contribut- 


Frontier Refinery Corporation 
plant at Cheyenne, Wyoming. 


166 


ing to the RAF victory in that decisive 
and titanic air battle. 

When the United States launched the 
National Defense Program, prior to our 
entry into the war, the established mili- 
tary value of 100-octane aviation gasoline 
placed its manufacture high on the list 
as an important and vitally essential 
part of that program. With the entry of 
the United States into the war, all fig- 
ures for the manufacture of 100-octane 
were upped, and, as a result, the refining 
division of the petroleum industry un- 
dertook, and now largely has completed, 
an expansion program without parallel 
in its history. 

The extent of this 100-octane expan- 
sion program can be measured by the 
following: 

As of April, 1945, 62 refineries had 
added 100-octane units, or, in some cases, 
built complete refineries for the manu- 
facture of 100-octane gasoline. 





P 701. 


As of April, 1945, three 100-octane 
units were under construction at 3 rp. 
fineries. 

In March, 1945, the construction of 3 
more 100-octane units was authorized by 
PAW. 

In October, 1944, Ralph K. Davies ap. 
nounced that the manufacture of 109. 
octane aviation gasoline had reached 
500,000 bbl. per day and, as additional 
units have gone on stream since that 
date, this huge total daily make is noy 
likely being exceeded. 

As of January, 1945, the total all-in. 
clusive cost of the 100-octane program 
was $1,090,000,000. 

@ The Defense Plant Corporation, Jy 
this expansion program, oil com 
after oil company 
launched expansion 
programs with the 
_ cost financed from 
- private funds, In 
certain instances, 
however, due to vari- 
- ous factors, private 
- financing was not 
justified and govern. 
ment financing was 
essential. Of the $1, 
090,000,000 cost of 

John H. Kunkel the 100-octane pro- 
gram, appreximately $850,000,000 was 
privately financed by the oil companies 
and $244,035,000 of the total came from 
government financing. 

At the time of the National Defense 
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Program it was realized that government 
financing would be required for a part 
of the 100-octane program, and the ma- 
chinery was found in the Defense Plant 
Corporation, a subsidiary of the Recon- 
struction Finance Corporation. 

About 18 months before Pearl Har- 
bor, on June 25, 1940, the President of 
the United States signed Public Law 664, 
76th Congress, authorizing the Recon- 
struction Finance Corporation, acting 
through certain subsidiary corporations 
to be created by it, for the purposes of 
national defense, to build and operate 
plants and facilities for the manufacture 
of materiel, to procure supplies, equip- 
ment, etc., and to buy materials declared 
by the president to be strategic and crit- 
ical. The act provided that activities of 
the RFC under this authority should be 
undertaken at the request of the Federal 
Loan Administrator and with the ap- 
proval of the president.’ 

On August 22, 1940, under authority 
of the act, the Defense Plant Corporation 
was created by RFC primarily to build 
and operate plants and facilities for the 
Production of war materiel, and to do 
other things for the national defense.” 

Under authority of the act, substan- 


—__— 
tReport. To the President and the Congress, 
teporting on the War Activities of the Recon- 
m Finance Corporation and its Subsid- 
laries, Hon. Jesse H. Jones, Secretary of Com- 
7 15, 1942. 
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tially as of December 31, 1944, in the 
various industries affected by the war 
program, total DPC commitments in- 
cluded 920 complete integrated plants 
wholly owned by it, M the amount of 
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Catalytic cracking unit and alky- 
lation plant of the Standard of 
California refinery at Richmond. 








TABLE 1. Projects approved for 100-octane gasoline plants by 
Defense Plant Corporation. 


(Excluding projects for which DPC authorizations have been cancelled or liquidated) 





Name 


is 3. Abercrombie Company & Harrison Oil | Company... 
Anderson Prichard Refining Corporation. . 
Ashland Oil & Refining Company........ 
Associated Refineries, Incorporated 
Bay Petroleum Corporation 
Continental Oil Company . baits 
Cooperative Refinery Association... . i 
Crown Central Petroleum Corporation....... 
Eastern States Petroleum Company of Texas. . 





Frontier Refining Camas. ise 
Great Southern Corporation. . 


Humble Oil & Refining Company . 
Mohawk Petroleum ration . ¥ 
Pan American Refining rporation ar 
Pennzoil Company . 

Premier Oil Refining Company... 

Pure Oil Compan 

Republic Oil Refining C company. 
Root Petroleum Company. . 
Southport Petroleum C ompany of Delaware...... 
Standard Oil Company of California. . ek 
Standard Oil Company of Louisiana................. 
Standard Oil Company of Louisiana.................... 
Utah Oil Refining Company......:.................. 
Wilshire Oil Company, Incorporated... 


Total 





| 








“Equipment o origi nally used on another | project, n now yw being used in connection with 100-octane plant. 








Location Amount 
| approved 
Sweeny, Texas....... $ 28,577,000 
Cyril, EES 250,000 
Catlettsburg, Kentucky . . 16,453,000 
Becket, Oklahoma. ... . | 15,650,000 
Denver, Colorado... .. 137,000 
Ponca City, Oklahoma. . 18,198,000 
Coffeyville, Kansas. . 6,672,000 
Pasadena, Texas. . vad 15,745,000 
Houston, Texas. ... ; (10,950,000 
*1,083,000 
Cheyenne, Wyoming. - 8,610,000 
Corpus Christi, Bishor , Agua 
magnon ‘Driscoll, 
RENE pCR 1 , vty) 
Beytows, Tease California. aici sd 4,842,000 
Texas City, pore 07 3,024,000 
Oil City, Ann wives. .| 4,817,000 
Cotton Valley; Louisiana.......! 6,800,000 
Smith’s Bl » Texas. . } 3,463,000 
ious City, Texas. . | 11,732,000 
_ Arkansas 6,602,000 
Teme C , Texas... 12,104,000 
wl » California. spent 21,300,000 : 
Baton Rouge, Louisiana... .. 2,824,000 ' 
Baton att aa 4,000,000 
Salt L Lake ity, RR 15,900,000 
Norwalk, California............| 9,063,000 
| $244,035,000 ) 
: 
pares eet tit | 
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$6,055,000,000; and the expansion of 
[22 existing privately owned plants in 
the amount of $740,000,000. These ex- 
pansions are wholly owned by DPC. In 
the overall picture, DPC owns complete 
plants, and plant expansions, in such in- 
dustries as aircraft, steel, chemical, ma- 
chine tool, aluminum, ordnance, rubber 
and synthetic rubber, magnesium, and, 
in the petroleum industry, pipe line and 
aviation gasoline. 


@ DPC 100-octane plants. Table 1, 
lists the 26 projects approved for 100- 
octane plants by DPC, the individual 
lessees, the geographical location of the 
various units, the amount approved for 
each project, and the total amount ap- 
proved for the entire program. 

Table 2 lists the DPC 100-octane 
plants and the units in each plant and 
gives the on-stream date, or the partially 
on-stream date, for each plant. Regard. 
ing the individual units in the total pro- 
cram, it will be noted that there are: 


2 crude still units 

5 thermal reforming units 

14 catalytic cracking unit 

19 alkylation units 

14 isomerization units 

2 catalytic dehydrogenation units 
3 butane recovery units 

2 dehydrogenation units. 


@ Purchase options. As has been stat- 
ed, the complete plants, as well as the 
plant expansions within privately owned 
plants, are owned by DPC. Each plant or 
plant expansion, in turn, is operated by 
a lessee company, and a contract setting 
forth the terms of operation exists be- 
tween DPC and the lessee company. 

In al] these contracts, where requested 
by the lessee, an option clause is insert- 
ed that permits the lessee to purchase 
the plant or plant expansion, and, under 
terms of this clause, if the lessee desires 
to purchase the plant, the option to pur- 
chase must be exercised within, or not 
later than, 6 months after expiration of 
the contract. 

The purchase price of each plant, un- 
der terms of the option, may be estab- 
lished by one of two means. In the first, 
the purchase price is established at cost 
less depreciation, with depreciation set 
at 10 per cent. Under an alternate plan, 
the purchase price is established at cost 
less a 4 per cent interest adjustment in 
which the lessee is credited with rentals 
paid against which DPC charges 4 per 
cent interest per year on its investment, 
with the higher of the two figures being 
the adjustment. Arrangements have been 
made whereby lessees desiring to exer- 
cise options to purchase may procure 
government financing through RFC. 


@ Surplus Property Act. If a lessee 
does not exercise the option to purchase 
the plant at the expiration of the time 
limit, it will be declared a surplus prop- 
erty, and under the provisions and terms 
of Public Law 457, 78th Congress, known 
as the “Surplus Property Act of 1944,” 
sold in the open market. 

The Surplus Property Act creates a 
Surplus Property Board of 3 members 
appointed by the president. It limits the 
member’s term in office, and the terms of 
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their successors, to 2 years. The mem- 
bers of the board are: Senator Guy M. 
Gillette, chairman, Col. Edward H. Hell- 
er, and Governor Robert A. Hurley. The 
act empowers the board to appoint such 
special assistants, and to employ such 
certified accountants, qualified cost ac- 
countants, industrial engineers, apprais- 
ers, and other experts, and to contract 
with such certified public accounting 
firms, and qualified firms of engineers, 
as may be necessary to carry out its func- 
tions. 

The board is empowered by the act to 
formulate regulations, based on the act’s 
objectives, for the disposal of surplus 
property, and to prescribe the extent to 
which, the times at which, the areas in 
which, the agencies by which, the prices 
at which, and the terms and conditions 


Catalytic cracking unit of Republic 
Oil Refining Company, Texas City. 


under which, surplus propert 
disposed of, and the extent to which ail 
the conditions under which surplus p 
erty shall be subject to care and han. 
dling. 

The Surplus Property Board js not 
empowered to sell such properties, It jg 
not a selling agency, but functions tp 
deal primarily with disposal policy de. 
terminations. Under the act, the board js 
empowered to designate disposal agen. 
cies, and, in the case of aviation gasoline 
plants and facilities, the Reconstruction 
Finance Corporation is designated as the 
disposal agency. 

The act provides that the Surplus 
Property Board prescribe regulations 
necessary to provide for wide public 
notice concerning surplus property for 
sale so that all interested purchasey 
may have a fair opportunity to buy, and 
the disposal agency is required to main. 
tain in each of its disposal offices such 
records of its inventories of surplus prop. 
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Victaulic Full-Flow Fittings and Couplings prove 


Proved engineering de- 
sign gives you increased 
pipeline delivery ...low- 
ena er pumping costs... with 
Victaulic Pipe Fittings. 





= 


Victaulics have long radii... wide, 
smooth sweeps! They have smooth, 
true-circular walls with no internal 
projections ...no pockets! Victaulic 
Fittings feature an easy-fitting longi- 
tudinal tolerance plus an angular tol- 
efance at each joint...and can be 
swiveled and set at any angle through 
360°... acting in cffect as swing joints. 
OIL MINING 


1945 
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their greater economy at the Standard 


Terminal and Bulk Plant, Friendship, N. C.—Standard Oil Company (N.J.) photo. 


They can be independently removed 
from the line without disturbing the 
balance of the system. 
What can these Victaulic Fitting 
features mean to you? 
REDUCED FRICTIONAL LOSSES 
MORE EFFICIENT FLOW 
INCREASED PIPELINE DELIVERY 
LOWER PUMPING COSTS 


Write on your company letterhead for 
your free copy of the Victaulic Catalog 
and Engineering Manual. VICTAULIC 
COMPANY OF AMERICA, 30 Rockefel- 


MUNICIPAL 





ler Plaza, New York 20, N. Y. Other 
Victaulic Offices: Victaulic, Inc., 727 
West 7th Street, Los Angeles 14, Cali- 


fornia; Victaulic Company of Canada, 
Ltd., 200 Bay Street, Toronto. 


Reg. U. S. Pat. Of. 


SELF-ALIGNING PIPE COUPLINGS 
AND FULL-FLOW FITTINGS 


Copyright, 1945, by Victaulic Co. of America 


INDUSTRIAL 
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erty, and of each disposal transaction 
negotiated by that office as the board 
may prescribe.* The act requires that 
the information in such records shall be 
available for public inspection. 

Section 19 (a) of the act governs the 
disposal of plants, and states, as follows: 

“The board, in cooperation with the 
various disposal agencies, shall prepare 
and submit to congress within 3 months 
after enactment of this act,+ a report as 
to each of the following classes of sur- 
plus property (not including any plant 
which cost the government less than 
$5,000,000):....(5) aviation gasoline 
plants and facilities ....: 

“(A) Describing the amount, cost, 
and location of the property and setting 
forth other descriptive information rela- 
tive to the use of the property; 

“(B) Outlining the economic prob- 
lems that may be created by the disposi- 
tion of the property; 

“(C) Setting forth a plan or program 
for the care and handling, disposition, 
and use of the property consistent with 
the policies and objectives set forth in 
this act. 

“(b) In event that it is not possible 
within such period to prepare and sub- 
mit a complete report to the congress as 
to any class of property, the board shall 
submit an interim report 3 months after 
the enactment of this act, and shall sub- 
mit a complete report as soon thereafter 
as possible. If the board determines that 
it is desirable to alter or change any 
such plan or program or to prepare a re- 
port on any other class of property, it 
shall prepare in accordance with the 
provisions of this subsection and submit 
to the congress an additional report, set- 
ting forth the altered or changed plan 
or program relating to the new class of 
property. 





*See “Buyer’s Guide for Surplus Property’”’ for 
sale by Superintendent of Documents, Govern- 


ment Printing Office, Washington 26, D.C. Price Republic’s plant showing gas con- “(c) Whenever the board may deem 
10 cents. centration and alkylation units, it to be in the interest of the objectives 
tEnacted October 3, 1944. As of date of going with office, laboratories, boiler 


of this act it may authorize the disposi- 
tion of any surplus property listed in & 
classes 9 to 12, inclusive, of subsection 


to press, the report referred to has not been com- 


shidah anbannhtntne Geen. house, and tanks in background. 


















































(a) ‘of this section. (Editor’s note: Class- 
TABLE 2 es referred to are aircraft plants, ship- 
Defense Plant Corporation 100-octane plants and their units. yards, transportation, radio and elec- 
- a trical equipment.) With respect to prop- 
gi. 3} s| 3| 3 erty listed in classes 1 to 8, inclusive, 
tp S| a| Fl.3| 3 a “1008 :; 
S| 3] 2] $1 se] gs g\'8 (Editor’s note: Aviation gasoline plants 
Lemos s a —| 3 3 3 g i are Class 5.) no disposition shall be made 
B| a\2 5 4 32 =|3 g or authorized until 30 days after such 
— ba ~ | *.¢ 
—_ =, report (or additional report) has been 
Anderson Prichard Refining Company... | | | 3 made while congress is in session, €X- 
J.8. i i ee ee 3 rize 
Standard Oil Company of Coline. a. Gatenriahs F ° x 1243 cept that the board vette) autho wrt 
Wilshire Oil Company. tee 2 ee i x x | 12-43 disposal agency to lease any such prop- 
Mohawk Petroleum Corporation...................... x x x 1-44 | han 5 years 
= . = - vag om See ad dh saegn care binubce iki aaracsuaie x 2-44 | erty for a term of not more than 
oot Petroleum Company................ceeceeeeceee as i 
Bay Petroleum Company “Sr eR a ee " F x Hire ‘ (d) The board — authorize = 
Southport Petroleum el Ng RE RIE x x 3-44 disposal agency to dispose of any ms 
ce hy) ae ae it F- ‘ase terials or equipment related to any sur 
Premier Oil Refining Company.....................+4. x x 4-44 plus plant covered by this section, ifs 
ree el ee, eee ee eee ee x 4-44° + . cessary 
Associated Refineries, Incorporated.................... x x x 4-44° materials or equipment are not ne 
Cooperative Refinery Association...................... x x x 5-44* for the operation of the plant in the man- 
Continental Oil Company. .................scceeseees x x x 5-44 P oa . 
Frontier Refining Company BE E28 wenundhaaecabe eTeeeywe es 6-44 ner for which it was designed. 
Jta. ee eo pee re ree ; ; 
Crown Central Petroleum a een ee ee ; ; : Hee “(e) This section shall not apply to 
Great Southern Corporation. ...............00eceeeees x cies f= 6-44 any government-owned equipment, struc 
Pan American Refining Corporation................... x 8-44 d an 
pene nae en ad pate a alla 9 Fe x 8-44 ture, or other property operate ps 
shland Oi EE eee ‘ i i 
Standard Oil Company of California... 2.2.0 : 213 1-45 integral part of a privately ma : 
*Partially on stream on date given. not capable of on 
separate unit. 
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U LCAN Light and Heavy Steel 
PRESSURE VESSELS 


FOR NATURAL GASOLINE, CHEMICAL AND OIL REFINERY 


Specialized experience of over 30 years in 
the building of Pressure Vessels for Natural 
Gasoline Plants, Refineries and Chemical 
Plants, in addition to supplying equipment to 
rigid war requirements, place VULCAN in the 
foreground for Leadership in Quality, Work- 
manship and Maximum Ultimate Service for 
post war requirements. 











Absorber Towers Fractionating Towers Gas Separators 
“Evaporators Stills Gas Traps 
Heat Exchangers Condensers Acid Tanks 
Inter-Coolers Compound Tanks Agitators 
Pre-Heaters Crude Stills Stacks 
Scrubber Tanks Caustic Tanks Welded Pipe 
Pressure Tanks Treating Tanks Steel Hoppers 
Bubble Trays Mixing Tanks Air Tanks 


po 


-— VULCAN 


Steel Tank Corporation 


PLANT: North Harvard and Frisco R.R.... Telephone 5-2101 


TULSA, OKLAHOMA 
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@ Continuance of government Owner. 
ship of 100-octane plants in postwar 
Under “Objectives” the Surplus Prop. 
erty Act states, as follows: 

“Sec. 2. The congress hereby declares 
that the objectives of this act are to fa. 
cilitate and regulate the orderly disposal 
of surplus property so as— 

“(a) to assure the most effective use 
of such property for war purposes and 
the common defense; 

“(b) to give maximum aid in the re. 
establishment of a peacetime economy of 
free independent private enterprise, the 
development of the maximum of inde. 
pendent operators in trade, industry and 
agriculture, and to stimulate full em 
ployment; ....” 

The war department sponsored the 
government-financed 100-octane plants 
and, under the act, the war department 
has the right to declare such plants es. 
sential to the national defense, and, 
therefore, not subject to disposal as sur 
plus property. The writer has learned 
from a reliable source that the war de. 
partment does not intend to declare 100. 
octane plants essential to the national 
defense on the basis that the overall 100. 
octane expansion, before and during the 


Pyrene Foam Compound, air and water combine war, is deemed adequate for national de. 
fense. At this time, there does not exist. 


ine PlayPipe, laying a heat and fire killing in Washington, any move in the direction 


blanket at the amazing rate of 400 to 1 200 of postwar government-ownership or op- 
1 P As if b P ; eration of the 100-octane plants. 
galions a minute. As if by magic the terrific heat @ De ination of purchase 


/ generated by an oil or volatile liquid fire cools, \ | According to the RFC, the purchase | | 
d the bi . . price of surplus property 100-octane 
| and the blaze instantly subsides. Pyrene Foam plants will be based on a ee 
i ; ' costs at the time of negotiation, less de- 

PlayPipe subdues fire in seconds. When the peocietion end tnecusl waste 

major fire is extinguished, the pick-up tube may These factors, and the ultimate purchase 


: ‘ ice, will be determined b ai 
be lifted from the container and Foam flow con- caeimalinn ja “RFC. rm onsen 


verts to a wat i representing the purchasers. The terms 
ef eokow may be played and conditions of sale must be approved 


on smoldering embers and adjacent fires. by the Surplus Property Board. Where 
: sas such plants have cost the government 
With Pyrene, it’s all a matter of seconds when less than $5,000,000 the plant may be 
seconds count most! sold to the purchaser without the ap- 
proval of congress. Congress, however, 


By the way: When did you last test must approve the sale of plants that cost 


j : t $5,000,000 or more. Gov- 
POO Peas fo your henet Set Eee on favorable terms, 


will be available to purchasers of sur- 
plus property 100-octane plants through | - Vi 
RFC. 





Instantly and automatically the mixture of 


















@ Intentions of lessees to exercise op- 
tions. The Petroleum Engineer polled 
the 26 DPC 100-octane plant lessees to 
determine their present intentions in the 
matter of exercising their options to pur- 
chase. Thirteen companies replied, and cut 
the result of the poll is, as follows: $a 

Seven companies signified their inten- hai 
tions to exercise their options to pur , 
chase. 

Five companies replied that their 
plans are not now sufficiently developed 
to enable them to state their intentions. slo 

One company stated it does not intend Bi 


m f z g >) to — its option. pe 
the companies intending to 

yrene Ulanufacturing ompan) ine ee es ae 

Founded Iaa= will seek federal financing, 2 will seek 

NEWARK 3, NEW JERSEY private financing, and 2 stated that n° 


| isi source of financing has yet 
AFFILIATED WITH C->-TWO FIRE EQUIPMENT CO. i 7 ° pes 


usi 
at | 


wi 








rot 
rT : is 


PR 


FIRE EQUIPMENT FOR EVERY HAZARD 
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’ With the Nelson Stud Welder it is now 


possible to speed lagging operations by 
using Nelson Studs. A full fillet results 
at the base of the stud, producing a per- 
manent and complete fusion of the stud 
with the metal plate. The studs are se- 
cured in less than 1/, second with a great 
saving of time and material over any 
hand method. 


The studs are welded to the metal in 
rows at 12” centers. When the welding 
s completed, wire is run through the 
slot in each stud, encircling the tank. 
Block magnesia is slipped under the 
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“| MAGNESIA fi See TANK 
UCant 
: 0 


STUD 


Cutaway view 
of complete 
installation. 


slack wire and the wire is then tightened, 
securing the magnesia. Protective cover- 
ing may be added if desired. 


The timing control of the welding is 
completely automatic, thus assuring con- 
sistent work and complete fusion. Flux- 
filled studs are easily used and accurately 








located. Completely portable, the weld- 
ing unit may be used effectively in any 
position. 

Thousands of Nelson Stud Welders 
are now being used by more than 650 
industrial plants in applications similar 
to this. Easily used, operators can weld 
500 to 1500 studs on an eight-hour shift. 


For complete details, catalog 
prices write to: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 


Dept. 42, 440 Peralta Ave. 
San Leandro, Calif. 


Eastern Rep.: Camden Stud Welding Corp. 
Dept. 122, 1416 So..6th St., Camden, N. J. 
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OPERATION OF THE FIRST 
COMMERCIAL TCC UNIT 


By J. B. GODWIN! and R. B. KENNEDY? 


A CONTINUOUS run 
of more than 197 
days duration is the record recently set 
by the thermofer catalytic cracking unit 
that was the first to begin commercial 
operation. This run, ending in January, 
1945, marked the culmination of the 


first 15 months’ operation of the Beau- . 


mont TCC unit of the Magnolia Petro- 
leum Company, during which time the 
on stream efficiency averaged 91.8 per 
cent. Beginning production of 100-octane 
aviation gasoline on October 7, 1943, 
this unit has operated during most of the 
time at charge rates equal to or in ex- 
cess of the design rating of 20,000 bbl. 
per day, with no major changes or ad- 
ditions to the originally installed equip- 
ment. This outstanding performance 
clearly demonstrated the fundamental 
soundness of the TCC principle and de- 
sign. 

Thermofor catalytic cracking was de- 
veloped in the research and development 
laboratories of the Socony-Vacuum Oil 
Company, Inc., and design data were ob- 
tained in cooperation with the engineer- 
ing division of the company. The devel- 
opment and design of catalyst elevators 
was done in cooperation with the Jeffrey 
Manufacturing Company. The Lummus 
Company designed the distillation sys- 
tem and heaters, and was in charge of 
the field erection of the Beaumont unit. 

The equipment was originally intend- 
ed for low temperature catalytic crack- 
ing, utilizing gas oil recycle to obtain a 
high yield of motor gasoline. Construc- 
tion was begun in April, 1942, but in 
September of that year, the unit was re- 
designed for maximum production of ma- 
terials required in the synthetic rubber 
and 100-octane aviation gasoline pro- 
grams. Construction was completed in 
September, 1943, and the unit began op- 
erating shortly thereafter. 

The men selected for head operators 
of the TCC unit had previously operated 
Houdry units and were familiar with 
catalytic cracking. They were given am- 


\J. B. Godwin has been with the refining di- 
vision of the Magnolia Petroleum Company for 
29 years. After 7 years’ experience in the labora- 
tory, he was transferred to processing work and 
has served in various capacities in all parts of 
the refinery. For the last 8 years he has been in 
charge of the catalytic cracking equipment and 
has recently been advanced to the position of 
process supervisor. 


®R. B. Kennedy received his education at the 
Colorado School of Mines, graduating in 1938 
with the degree of petroleum engineer. He has 
been employed in the technical department of 
the Magnolia Petroleum Company’s Beaumont 
refinery since that time, where his present posi- 
tion is supervisory process engineer in the fields 
of thermal and catalytic cracking. 
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Magnolia Petroleum Company 


ple time to become well acquainted with 
the equipment during its final stages of 
construction. The former operators of 
the semi-commercial experimental unit, 
all technically trained men, were brought 
to Beaumont to become intimate with 


’ full scale operation and to assist in the 


start-up. This thorough preparation con- 
tributed markedly to the successful op- 
eration of the unit. 


@ Flow. The TCC unit comprises a re- 
actor-feed preparation system, a catalyt- 
ic section in which cracking is accom- 
plished, and a fractionation section for 
the separation of the synthetic crude into 
the desired fractions. Feed preparation 
equipment consists of charge pumps, ex- 
changers, two floor-fired primary heat- 
ers arranged in parallel, a tar separator, 
and two parallel vapor superheaters. Two 
identical catalytic systems, designated 
according to location as the east system 
and the west system, were installed. 
These are normally operated in parallel, 
but either can function independently 
of the other. Each system has a reactor, 
11 ft. 6 in. in diam., filled to a depth of 
30 ft. with carbon steel angle-packing, 
an elevator having a lift of 164 ft. for 
spent catalyst, a 10 ft. square 10-zone 
kiln for catalyst regeneration, and a re- 
generated catalyst elevator constructed 
in two flights, one of 107-ft. and the other 
of 109-ft. lift, to convey catalyst from 
the. kiln to the reactor. A bubble tower, 
14 ft. in diam., was provided for syn- 
thetic crude fractionation and a debu- 
tanizer and a depropanizer were install- 
ed for B-B production. 

A simplified flow diagram of the unit 
is shown in Fig. 1. Fresh charge to the 
unit, consisting of various gas oils and 
reduced crudes, is pumped from the field 
to the charge pumps. Preheat is obtain- 
ed by pumping the feed through ex- 
changers where heat, rejected from the 
system in the circulating reflux and in 
the products withdrawn to storage, is 
recovered. Additional heat is supplied 
in the primary heater, raising the tem- 
perature of the charge to 860°F. before 
it is flashed in the tar separator. 

The transfer line from the primary 
heater enters the tar separator tangen- 
tially so that a whirling motion is impart- 
ed to the heated oil. Vapors must reverse 
their direction through a comb-type baf- 
fle and are thereby freed of entrained 
tar droplets. Steam is used in the tower 
to aid in vaporizing the reactor charge. 


and color and end point of the overhead 


product are controlled by refluxing the 


P 721.33 


bubble trays in the top of the tower with 
about 1100 bbl. per day of the fresh gas 
oil feed. Normal operating conditions are 
15 to 20 tb. per sq. in. gage pressure 
with a top temperature of 760°F. to 
780°F. Tar is circulated for heating the 
debutanizer reboiler and generatin 

steam, and the cooled tar is returned to 
the tar separator to lower the bottom 
temperature to about 760°F. 

Additional steam, sufficient to provide 
the desired volume in the reactor charge 
is added to the tar separator overhead 
vapors in the transfer line to the super. 
heaters. Normally the virgin reactor 
charge is greater than 20,000 bbl. per 
day with 4.5 to 5.0 per cent steam by 
weight. 

Sufficient heat is supplied in the super. 
heater to raise the temperature of the 
oil and steam mixture to 975°F. before 
it is divided between the two parallel re. 
actors. The vapors enter each reactor 
near the bottom through a grid that even. 
ly distributes them across the catalyst 
bed. The vapors pass up tlrough the 
descending catalyst bed, wherein reac. 
tion takes place, and collector ducts at 
the top of the angle-packed sections of 
the reactors separate the vapors from 
the catalyst. The cracked vapors, com- 
monly referred to as synthetic crude, 





Soe 


Beaumont installa- 
tion has continuous 
run of 197 days, an 
on-stream efficiency 


of 91.8 per cent. 





flow from the reactor to the fractionator, 
in which separation into heavy gas oil, 
furnace oil, and gasoline fractions is ac- 
complished. Heavy gas oil, the bottom 
product from the tower, is circulated to 
supply waste-heat steam generation and 
preheat to the fresh charge. Part of this 


cooled, circulating quench-stream is - 


sprayed into the transfer line from the 
reactors to desuperheat and parti 
condense the hot vapors prior to their 
entry into the fractionator. The remain- 
der is used as reflux over aseries of splash 
baffles in the lower section of the tower 
to cool further the vapors and wash down 
any fine catalyst that may have been en- 
trained. Additional reflux is provided by 
circulating, for feed preheat, a gas oil 
side stream, and by returning gasoline 
from the gas separator to the top of the 
tower as open reflux. 

Inasmuch as the gas separator oper- 
ates at only 1 lb. per sq. in. gage the gas 
is compressed to 35 lb. per sq. in. gage 
and is cooled and recontacted with the 
gasoline for maximum retention of light 
hydrocarbons. Residue gas from the con- 
tactor flows to one of the refinery absorp- 
tion systems for final butane recovery. 
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Havinun asoline 
with minimum coke! 


In catalytic cracking, there are no dividends from coke production. | 











Houdry fixed-bed and TCC units obtain the highest gasoline- } | 


coke ratio provided by any catalytic cracking process. 





That means money in the pockets of Houdry licensees. 


HOUDRY 
PROCESS CORPORATION 
WILMINGTON, DELAWARE | 


Houdry Cofalytic Processes and the TCC Process are available 
through the following licensing agents to all Americon re- 
finers, subject to approval by the United States Government. 


E. B. BADGER & SONS CO. 
Boston, Massachusetts . 


THE LUMMUS COMPANY 
New York City, New York 


BECHTEL-McCONE CORP. 
Los Angeles, California 


LILY) ae 


CATALYTIC 


PROCESSES 1 | 
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FIG. 1. SIMPLIFIED FLOW DIAGRAM OF THERMOFOR CATALYTIC CRACKING UNIT. 
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The enriched gasoline is debutanized and 
leaves the TCC unit to be Houdry treat- 
ed. A depropanizer, constructed to op- 
erate in conjunction with the TCC unit, 
prepares the wild butane fraction for 
alkylation or butadiene manufacture. 
Catalyst is circulated through the re- 
actors and kilns by gravity. Regenerated 
catalyst is raised by two chain and bucket 
elevators to the reactor feed hopper. The 
catalyst gravitates into the reactor 
through a vertical pipe that provides an 
adequate head for maintaining the de- 
sired pressure in the reactor. A distrib- 
utor plate divides the catalyst so that an 
even flow is obtained in all parts of the 
vessel. Flue gas is pumped into the re- 
actor above the distributor plate to pro- 
vide a seal that prevents the escape of 
oil vapors up the distributing pipes and 
out the catalyst feed leg to the atmos- 
phere. Automatic controls regulate the 
flow of flue gas to provide the desired 
differential pressure between ' the catalyst 
inlet zone and the interior of the re- 
actor. Catalyst flows through the angle- 
packed reactor countercurrent to the oil 
vapors. At the bottom of the reactor, 
steam is admitted to purge the oil vapors 
from the catalyst. Purged, spent catalyst 
leaves the reactor through a series of dis- 
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tributing plates and enters the depres- 
suring pot where entrained steam is al- 
lowed to flash off at atmospheric pres- 
sure to prevent accumulation of exces- 
sive pressure in the catalyst elevator 
housings. From the depressuring pot, the 
spent catalyst enters an elevator that 
lifts it to the top of the kiln for regenera- 
tion. 

The top portion of the kiln serves as 
a hopper whose floor is a distributing 
plate feeding the catalyst evenly across 
the kiln and providing a seal to minimize 
the flow of regeneration fumes into 
the elevators. The catalyst is regenerat- 
ed as it passes through alternate burning 
and cooling zones and leaves the bottom 
of the kiln to be elevated again to the 
reactor. A set of cooling coils at the bot- 
tom of the kiln is provided for cooling 
the catalyst to any desired temperature 
before it is returned to the reactor. 

Air for regeneration is compressed by 
single-stage, centrifugal blowers and is 
preheated by pressure burners, one for 
each kiln. Four vertical ducts at the 
corners of each kiln carry the preheat- 
ed air to the 10 burning zones. Damp- 
ers are used to regulate the air admitted 
to each zone and adjustments are made 
to produce a uniform temperature gradi- 


ent throughout the kiln. Below each 
burning zone, the catalyst is cooled by 
spiral-finned tubes in which 450 lb. per 
sq. in. gage steam is generated. Tempera- 
tures in the kiln are regulated by the 
cooling coils and by controlled distribu- 
tion of air. They are not allowed to ex- 
ceed 1100°F. in the upper zones or 1125° 
F. in the bottom three zones. Air is dis- 
tributed through the catalyst by a series 
of louvered ducts in the down-flowing 
bed of catalyst. A similar series of ducts 
collects the regeneration fumes after the 
air has passed through a 5 to 6-in. path of 
catalyst. The regeneration fumes leave 
the kiln and are collected in 2 ducts on 
opposite sides of the kiln. Before being 
exhausted to the atmosphere, the gases 
pass through the elutriator and blow the 
undesirable fine particles from a down 
flowing stream of catalyst. The fine cat- 
alyst is separated from the exhaust gases 
in cyclone separators and is dis 
from the unit. Accumulation of these 
fines in the circulating catalyst causes 4 
high pressure drop through the reactors 
and excessive catalyst entrainment in 
synthetic crude vapors. _— 
The steam generation system is an I 
tegral part of the kiln, utilizing the heat 
released by regeneration of the ca 
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Typical installation for measuring flow. 


Typical installation for measuring liquid level. 


A COMPLETELY NEW 
PNEUMATIC TRANSMITTER 


Not Just Another Model 


A new metering device built around the well 
established principle of force-balance. 


The Republic Differential Pressure 
Transmitter is an entirely new type 
of pneumatic meter which converts 
a differential pressure, such as is 
produced by the flow of a fluid 
through an orifice or by liquid level 
in a vessel, into an air pressure 
which varies proportionately with 


the differential pressure. 


This air pressure is used as a direct 
measure of the differential pressure 
and can be conducted to a remote 
location by means of tubing. A 
gage or receiver connected any- 
where in this transmission line will 
show the variations in the differen- 
tial pressure and may be graduated 
in terms of the flow or level which 
it represents. The pressure can 
also be utilized as the impulse for 


actuating a controller. 


The Republic pneumatic trans- 
mitter has the following unique 
features: 


FOR COMPLETE DETAILS WRITE FOR BULLETIN No. 


NO MERCURY: The transmitter em- 


ploys no mercury in its operation. 


BELLOWS SEAL: A bellows type 
of seal is employed between the 
differential chambers and the 
atmosphere, rather than a stuffing 


box. 


FORCE BALANCE: The transmitter 
is a force balance, consequently it 
is especially suited for flow meter- 
ing because the displacement of 
liquid in the lead lines for total 


traverse of the range is very small. 


RANGE CHANGE: The range of the 
transmitter may be changed as 
much as 30 to 1 without major 


change of parts. 


ACCURACY: Transmitting pressure 
vs. measured differential is guar- 
anteed within 1/2 of 1% of meter 


range. 


SENSITIVITY: Due to the negiligi- 





The Republic Differential 
Pressure Transmitter. 


ble motions required for complete 
operation of all parts for full scale 
change, no appreciable hysteresis 
results from reversal of direction 
of measurement change. The 
hysteresis loop is so small that it 
is undetectable by ordinary means, 
being less than 1/20 of 1%. 


RUGGED: The construction of the 
Republic transmitter is much more 
rugged than is ordinarily found 
in instruments. The design both 
permits and requires strength, as 
the force-balance principle’ could 
not be carried out with light, bend- 
able parts. The cover is a one piece 
iron casting designed to afford full 


protection from the weather. 


43-4 


REPUBLIC FLOW METERS CQO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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for production of steam at 450 lb. per 
sq. in. gage. Feed water is preheated in a 
deaerating open-type feed water heater 
and is pumped into the flash drum of the 
steam generating system after obtaining 
preheat from the circulating quench. 
Circulating pumps take the water from 
the flash drum and pump it through the 
kiln cooling coils. Water circulation is 
maintained at about 3 times the rate of 
steam generation to prevent deposition 
‘f solids in the tubes. Steam is flashed 
from the circulating water in the flash 
drum and passes through a tracyfier for 
removal of entrained water. 


@ Operation. The unit is utilized in 
wide-cut gas oil cracking operation on 
pelleted natural clay catalyst for the pro- 
duction of high quality base stock for 
Houdry treating and butylenes for the 
production of aviation alkylate and syn- 
thetic rubber. Normally, the feed stock 
consists of naphthenic crudes, such as 
Mirando, mixed residuum stocks, from 
refinery crude topping operations and 
Houdry case charge preparation, and 
various heavy gas oil stocks rejected 
from lubricating oil manufacture. The 
TCC unit’s ability to process successful- 
ly high end point charge adds apprecia- 
bly to the flexibility of refinery opera- 
tions and facilitates optimum utilization 
of crudes available for catalytic crack- 
ing. Feed for the Houdry catalytic crack- 
ing units is prepared from the lighter 
portions of these crudes, thereby per- 
mitting the maintenance of much higher 
space rates on this equipment than would 
otherwise be possible. The reduced 
crudes are charged to the TCC unit, 
which can burn, without loss of capacity, 
the higher coke deposits obtained from 
cracking heavy gas oils. 

Commercial operation has shown that 
maximum yields of butylenes and gaso- 
line are obtained at the highest attain- 
able reactor temperature. Reactor tem- 
perature is controlled by the temperature 
of the superheated vapors, the tempera- 
ture of the regenerated catalyst entering 
the reactor, and by the amount of steam 
passing through the reaction zone. In all 
cases, a rise in reactor temperature in- 
creases yields of dry gas, butanes and 
butylenes, and debutanized gasoline. In- 
creasing the concentration of steam in 
the reactor charge causes an increase in 
reactor temperature, which may rise 
above that of either the oil or catalyst 
entering the system. It has been observed 
that this phenomenon is more pronounc- 
ed at elevated catalyst inlet tempera- 
tures. : 

Inasmuch as superheater capacity de- 
termines the reactor charge temperature 
and the synthetic crude tower limits the 
amount of steam that can be used to in- 
crease reactor temperatures at high 
throughputs, any reduction in reactor 
charge rate allows an increase in crack- 
ing severity and produces increased 
yields of gas, butanes, gasoline, and coke. 
In the case of butylenes, this yield in- 
crease is sufficient for producing the 
maximum number of barrels of butylenes 
at a charge rate of about 18,000 bbl. per 
day to the 2 reactors. Gasoline yield is 
affected less markedly, and gasoline pro- 
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duction has not passed through a maxi- 
mum at any feed rates attainable on the 
existing equipment. 

Stocks of comparable boiling range 
but with aniline numbers ranging from 
as high as 175°F. and as low as 135°F. 
have been cracked on the unit. As is to 
be expected, the more paraffinic, higher 
aniline number, charge stocks crack 
more easily and produce higher yields 
of butylenes and gasoline than are ob- 
tained from naphthenic stocks at the 
same operating conditions. The gasoline 
yield, however, is not affected by the na- 
ture of the charge to the same extent as 
the butylene yield. 

The extent to which octane ratings of 
the gasoline are increased by Houdry 
treating is dependent upon the type of 
TCC charge. Gasolines of paraffinic ori- 
gin are improved in lean rating to a great- 
er extent than those from naphthenic 
stocks, whereas the reverse is true with 
regard to rich-mixture rating. Under the 
existing national 100-octane situation, 
considerable advantage accrues to avia- 
tion gasoline production by the cracking 
of low aniline number charge at the TCC 
unit. 


Magnolia Petroleum Company’s 
TCC unit showing furnaces. 
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A summary of yields and feed rates fo; 
typical operation of the unit is shown jp 
Table 1. The high liquid recovery 9h. 
tained under the severe cracking condi. 
tions is of particular interest. The rege. 
tor charge in this case consisted of naph. 
thenic stock of about 140°F. aniline nym. 
ber, as shown in Table 2. The effect of a 
more paraffinic charge on butylene yield 
is demonstrated by Table 3, in which the 
product yields obtained by TCC crack. 
ing of 175°F. aniline number material js 
shown. Operating conditions and boiling 
range of the reactor charge were gyb. 
stantially the same for each set of yield 
data shown. 

Treating of the TCC gasoline for 100. 
octane aviation base stock is conducted 
in two 4-case Houdry units that are de. 
voted exclusively to treating operation, 
using high activity synthetic catalyst. In 
order that severe treating conditions may 
be used, the TCC gasoline is mixed with 
one-pass gasoline from two Houdry units 
engaged in cracking light coastal gas 
oils. The treated aviation base stock is 
fractionated for an ASTM 90 per cent 
point of 285 to 290°F., and the 430°F, 
end point naphtha is recycled to extine. 
tion in the treating operation. Uniform 
coke deposition in the Houdry cases is 
achieved by virtue of the recycling and 
the mixing of Houdry and TCC gasoline 
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UNIT TANK 
HEATER § * 


SAVE TIME AND MONEY with Vogt Tank | 
Heaters! They permit pumping to be started shortly after 
steam is admitted since only the small quantity of oil lying |] 
in the shell of a unit needs to be heated. As hot oil is with- 
drawn it is replaced by cold oil from the tank through the | 
open end of the heater shell. Steam consumption is held to a | 
minimum since only the oil removed from the tank is heated. 
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Standard Type U Heaters have nests of “U” bend tubes made 
from 114/’ seamless steel or 1/ electric welded pipe, as de- 
sired. These are rolled firmly into tube sheets having double 
grooved tube holes. Corrugated strips support the tubes 
without impediment to the oil flow. Collar bolts permit 
removal of the steam head for inspection or repair without 
loosening the tube-sheet-to-shell joint, thereby eliminating the 
necessity of emptying the tank. 





* Stored viscous liquids of any kind are 
easily handled by Vogt Tank Heaters. 


TOP 


Tank Heater in shop with 
Partially finished corru- 
gated support strips in 


tube bundle. 
CENTER 


Unit Tank Heater installation for heating 
2 AP.I. asphalt. 


BOTTOM 


Shipment of 13 Unit Tank Heaters to 
a Midwestern Refinery. 


Write fer 
BULLETIN HE-4 
on your letterhead 
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for treater charge, permitting treating 
at the high case charge rate of 2.5 space 
velocity. Finished aviation base stock 
derived from TCC cracking is equivalent 
to more than 26 per cent of the virgin 
gas oil reactor charge. At treating con- 
ditions of 875°F. salt temperature and 
a 35 minute, 4-case cycle, the aviation 
base stock, with 4.6 cc. TEL per gal., 
rates 98.5 octane, AFD 1-C and S + 2.0, 
AFD 3.C. 

@ Equipment performance. Perform- 
ance of the equipment has been emi- 
nently successful, and, as has been stated 
previously, no major changes have been 
made in any part of the unit. Modifica- 
tions and improvements have been made 
that have increased the efficiency of op- 
eration and contributed to the attain- 
ment of long on-stream periods. The 
design of the unit with two separate 
catalytic systems served by a common 
distillation system has been particularly 
advantageous in allowing necessary 
maintenance to be carried out without 
undue loss of refining capacity. This is 
well illustrated by the recent run of more 
than 197 days. During this run, one or 
both catalytic systems were in operation 
for the entire period, the east system 
operating 96.6 per cent of the time and 
the west system operating 91.4 per cent 
of the time. From the date of initial op- 
eration, October 7, 1943, until the clean- 


ing and inspection period of January, 
1945, the distillation system operated 
91.8 per cent of the elapsed time. The 
two catalytic systems were in service an 
average of 84.6 per cent of the elapsed 
time, or 92.2 per cent of the time during 
which the distillation system was operat- 
ing, and at least one of the two systems 
was operating practically 100 per cent 
of the distillation time. 

The drastic conversion from peace- 
time to wartime operation introduced 
some unusual problems that were solved 
in achieving satisfactory operation. The 
distillation system of the unit had been 
originally designed for 10,000 bbl. per 
day of virgin reactor charge plus an 
equal amount of gas oil recycle from the 
synthetic crude tower. A tower 14 ft. in 
diam. was adequate for this service but 
while it was being fabricated the deci- 
sion was made to convert the unit to 
once-through, high-temperature opera- 
tion. The exigent situation did not allow 
time for the enlargement of this vessel 
and it was installed without change. At 
the high vapor and reflux loads of the 
more severe operations, the bottom sec- 
tion of the column seriously limited the 
reactor charge rate, and several bubble- 
decks were replaced with splash baffles 
and the former recycle pan was de- 
creased in size. Part of the circulating 
quench stream, all of which was orig- 





TABLE 1 
Thermofor catalytic cracking unit 
product yields—naphthenic charge 


























TABLE 3 
Thermofor catalytic cracking unit 
product yields—paraffinic charge. 
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Yield on virgin Yield on virgin 
reactor charge _ reactor charge 
B/SD B/SD : ‘ 
Per cent | Per cent Per cent | Per cent 
volume | weight - volume | weight 
Crude and residuum....| 17,500 | Crude and residuum....} 18,100 | _ 
LS pee ears: 6,7 GepGe.s......% ere 6,800 
BRS sbi cs ecttsdeekin 24,200 | rn ....| 24,900 
, | Ree ee Prone e Pelee 3,050 EAE 
Virgin reactor charge....| 21,150 | 100.0 | Virgin reactor charge....| 19,850 | 100.0 
eS Se ee 0 0.0 | ern 0 0 
Products Products 
Isobutane.......... 850 4.0 Isobutane. . .. goss 734 a7 
— he ehite a clad = yt —- Tree . 6.0 
are eee J See 2 
Debutanized gasoline.| 7,930 | 37.5 Debutanized gasoline. 7,563 | 38.1 
Distillate fuel oil. .... 9,410 | 44.5 Distillate fuel oil. .... | 6,709 | 33.8 
Synthetic crude bot- Synthetic crude bot- | 
—_ aapeaaaedy 1,480 | 7.0 SUES scneesciccs | 2,640 | 13.3 
Total propane-free Total ne-free | & 
liquid recovery... 20,770 | 98.2 edd ccsevery.....| 1196 | 98.3 
Sere | 6.8 OEE a ety. 7.7 
ES 2.4 >) Rae ee veel 2.5 
TABLE 2 
Thermofor catalytic cracking unit—typical charge and product inspections. 
"Dues | ee | ) 
Tar | Reactor Debutanized Distillate | Synthetic 
} charge | gasoline fuel oil | crude bottoms 
Goovlty, *ABE! 25858... ccs... 4.0 | 22.8 | 8.0 24.5 | 13.5 
EE Seer ee ere eee | 5.3 
Color. OS A cel cma seat - 314 NPA 15 14 NPA - 
CMe SL At.ek........ Sd | 195 
kh, Sa eee | 100 | 
oe Se ee | 140 70 | 
ASTM distillation, °F. 
ete ah cigs vacacs a eames 330 120 410 | 430 
nn, OTE 460 160 460 580 
= per ont Bias avdet aa smcel at | 575 | > | 695 
SS a ee ee 
ay 3 WOR SE FOU Meek ccc civeeee 80 | 55 
DREN RS Sr ah cS aikcars 0 seks elas } 425 635 
Octane numbers | | 
Soe eee 79.0 
AFD 1-C + 4.6 cc. TEL........ 88.5 
| 


inally returned to the tower, is now di 
verted to the synthetic crude tr, 
line, thereby desuperheating and par. 
tially condensing the vapors prior % 
their entering the tower. These c 
increased virgin reactor charge rates 
21,500 bbl. per day. 

Because of the difference in the 
of charge stock and the maintenance 
more severe cracking conditions 
originally contemplated, the h ’ 
load of the vapor superheaters has 
increased 150 per cent. Although the 
respective furnace and the tube skin 
temperatures are as high as 1675°F. and 
1400°F., the superheaters are operating 
satisfactorily with no apparent harm 
other than normal oxidation of the car. 
bon steel tubes. No tube failures have 
been encountered in either the primary 
or superheater furnaces. 

After 3 months’ operation, the reactor 
angle-packing was inspected and found 
to be covered with a tightly adhering 
scale of iron sulphide. Subsequent in- 
spections, after 9 and 15 months’ service, 
showed that the scale is protecting 
against further corrosion and the metal 
proper is of about the same thickness as 
when originally inspected. 

The catalyst regeneration kilns of the 
Beaumont unit are not equipped with 
the beam supports provided for the burn. 
ing zone cartridges and cooling coils in 
most other TCC units. Although it has 
been repeatedly planned to install these 
supports, each inspection has shown the 
kilns to be in satisfactorily operating 
condition and, in view of the 100-octane 
gasoline demand, the time required for 
the installation could not be justified. 
At the time of this writing, the car. 
tridges and coils have none other than 
their original supports, but only one 
minor coil leak has been found. The kilns 
have not been a limiting factor in opera 
tion of the unit and the catalyst is con- 
sistently regenerated to a carbon con- 
tent of less than 0.3 per cent by weight. 

A rotary, continuous, catalyst level in- 
dicator was devised and built by the 
refinery mechanical staff. The rotary 
type provides an accurate and continu- 
ous indication of catalyst levels, and has 
recently been used. to contro] automat- 
ically catalyst circulation rates. With 
this arrangement, the level in the reac- 
tor hopper determines the circulation 
rate by actuating the catalyst flow con- 
trol valve at the reactor outlet. The cata- 
lyst flow rate through the kiln is set 
manually at 100 tons per hour, and no 
further adjustment is required. If the 
reactor-hopper level changes, the flow 
rate through the reactor is automatically 
changed to restore the level to its correct 
position. Because of the continuous leve 
indication provided by the rotary indica- 
tors, flow variations are quickly cor 
rected and hopper levels remain a 
constant. Operation of the kiln has been 
improved by this automatic control, 
variations in regeneration temperatures 
almost entirely eliminated. This means 
that the upper limit of regeneration tem 
perature can be closely app 4 
without fear of overheating, thus mall: 
taining the highest possible efficiency. 

Operation of the catalyst elevators has 
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TOWNE 


MAKES THICK FLUIDS 
FLOW SMOOTHER, FASTER 


This new Sier-Bath screw pump is as far ahead in pumping 
thick fluids as the twin screw propeller is ahead of the old 
style paddlewheel. For it applies the screw’s tremendous 
torque to heavy fluids and thus overcomes the difficulties of 
conventional displacement pumps. 


There are no valves to stick, no steam wastage and no bat- 
tering intermittent delivery as in reciprocating pumps. In 
most applications, it is more efficient and quieter than gear 
pumps. Also, since it handles fluids of higher viscosity, it 
starts quicker on cold days. 


Take A Tip From The Big Ship: 
“NOTHING BEATS THE THRUST OF THE SCREW” 





When used on fuel oil lines, its pulseless discharge prevents 
“puffy” ‘firing and improves boiler efficiency. Furnished in 
both external and internal gear types. Write for Bulletin. 









of — 


PUMPS—asphalt—Bunker C Fuel Ge~eniont 


—molasses —soaps—syrups—cellophanes 
acetates. 


%¢ MANUFACTURING QUALITY PRODUCTS SINCE 1904 x 





9 a) 
; Ci Ns 9260 Hudson Bivd. 
— NORTH BERGEN, N. Y. 
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MEANS LOW 
MAINTENANCE 


Two screws are only 
moving parts. End to center 


fluid movement of horizontally 

mounted units eliminates thrust bear- 

ings. Self-centering timing gears prevent 
sidewear resulting from screw contact. Pack- 
ing can be added while pump is running. 
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They are forged seamless from solid billets. 


Made from special steel developed and made in 


our own plant. 


Threaded by special process designed and per- 


fected by our own staff. 


Threads unexcelled in accuracy of form, height, 


angle and lead. 


eS 9 9-399 


Electro-Galvanized threads are optional. 


hae 


HARRISBURG STEEL CORPORATION 


HARRISBURG, PENNSYLVANIA 








Alloy and Carbon Steel © Seamless Stee! Cylinders, Liquefiers. Pipe Couplings 
and Slush Pump Liners Drop Forgings and Drop-Forged 
Steel Pipe Flanges © Coils and Bends. 
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demonstrated their reliability and hg, 
proved that the design is suitable for the 
job. The Beaumont TCC unit is ypj 
in that the elevator lifting the regen. 
erated catalyst to the reactor hopper is 
built in two sections, one of 107 ft. and 
the other of 109 ft. between head and 
footshaft centers. A single-flight eleya. 
tor, having a headshaft to footshaft dis. 
tance of 164 ft., delivers spent 

from the reactor to the top of the kiln, 
Thus each catalytic system has 3 sepa. 
rate elevators, or a total of 6 for the 
entire unit, whereas the conventional 
TCC unit has only 2 elevators for each 
catalytic system. 

The sprocket teeth of the catalyst ele. 
vator headshafts that engage and drive 
the chain are coated with a layer of wear. 
resistant metal for a long-service life and 
are constructed for field replacement 
when required. The headshafts can he 
reversed to present both faces of the 
teeth to wear, thereby doubling the time 
between tooth renewals. Lubrication of 
the sprockets with a graphited heavy oil 
has increased the normal life by more 
than 60 per cent. 

An improved sprocket tooth has been 
developed that will give an even longer 
service life, and one shaft equipped with 
these teeth has been in continuous serv- 
ice since June, 1944. It is indicated that 
these new teeth will have a life of more 
than 2 years in reactor elevator service 
and 3 years in kiln elevator service. 

The kiln elevators are apparently op- 
erating under milder conditions than the 
reactor elevators despite the higher lift. 
This is probably associated with the low. 
er temperature and more dust-free at- 
mosphere in the kiln elevator housing. 
It is probable that the kiln elevator 
chains will have a service life twice as 
great as the 3 years now estimated for 
the reactor elevator chains. 

The Beaumont TCC unit has now com- 
pleted almost 18 months of successful 
operation with an enviable record of 
stream-time efficiency. This record is due 
in large measure to the operating per 
sonnel who have taken an active interest 
and pride in keeping their unit on stream 
while producing at its fullest capacity. 
The fine performance of the mechani 
equipment has been made possible by 
the refinery maintenance departments, 
and many of the refinements in TCC 
equipment have originated with them. 

Complete records kept by the corto- 
sion and inspection section of the refin- 
ery engineering department, have facili- 
tated the rapid completion of each re 
pair and inspection period. 

Thermofor catalytic cracking has def- 
nitely won its place in the Beaumont re 
finery of the Magnolia Petroleum Com 
pany by its excellent contribution to 
100-octane aviation gasoline and sy? 
thetic rubber programs, and has, at the 
same time, demonstrated that it will be 
able to maintain its position in the com 
petitive postwar market. 

@ Acknowledgment. The writers would 
like to express their appreciation to J.W. 
Newton, W. W. Leach, and P. L. Su 

for permission to publish this article, 
and to coworkers who contributed to is 
preparation. xr 
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SAMPLING REGENERATOR OUTLET FLUE GAS 
10 DETERMINE CHANGE IN OXYGEN CONTENT 


By ROBERT A. ROWE, Instrument Department, Bayway Refinery 
Standard Oil Company of New Jersey 






a E Tus article de- 

pointes scribes a method de- 
veloped by the Standard Oil Company 
of New Jersey Bayway Instrument De- 
partment for with- 
drawing a sample of 
flue gas leaving the 
regenerator of the 
fluid catalyst crack- | 
ing unit. The meth- 
od is simple, main- 
tenance free and re- 
liable, and depends 
upon the use of a 
ball stone filter to 
prevent withdraw- 
ing any of the cata- 
lyst with the flue gas 
sample. As it yields 
a continuous, clean, dry, cool sample at 
a steady rate, it can be used in electrical 
detection devices to give a registration 
of the change in oxygen content in the 
regenerator outlet line within 20 seconds 
after the change occurs. 

This method has been in operation at 
the Bayway fluid catalyst unit for eight 
months. During this time the reading of 
the electrical detector on a test sample 
has been checked semi-weekly by an 
Orsat analysis on the same test sample. 
These semi-weekly checks have shown 
consistent correlation between the elec- 
trical detector and the Orsat methods, 
deviating from perfect agreement as 
shown by the points on Fig. 5. 


Robert A. Rowe 


@ Precautions. The essential point of 
this sampling method is to prevent cata- 
lyst from entering any part of the sample 
withdrawal line, at the same time allow- 
ing a free and continuous flow of the 
gas to be sampled. The gas flow must 
be at a proper rate to eliminate any cool- 
ing problem and yet allow rapid regis- 
tration of changes in the oxygen content 
of the gas in the vessel or line. Prevent- 
ing the catalyst from entering any of the 
sample lines eliminates the need for 
maintenance such as unplugging or 
blowing out the connections. To achieve 
this the construction of the sample con- 
nection on the vessel or line, and the 
sample flow path from the connection to 
the electrical detector, should both be 
carefully constructed according to the 
sketches and description that follow. 

Of importance is the care with which 
the ball stone filters, showh: in the ac- 
companying sketches, are attached to 

€ stainless steel tubes so as not to ob- 
struct a large inner area of the porous 
stone. For example, if the stone is ce- 
mented to the tube so that cement fills 
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the inside of the ball or tube, or cement 
covers too much of the inner surface of 
the hole in the ball, gas will not pass free- 
ly from the ball to the tube. 

Equally important is the location of 
the finished ball in the sampling nipple. 
This location as shown in the sketches 
should be 1% to 34 in. from the flowing 
stream of gas and catalyst and this dis- 
tance was chosen for several reasons. 
First, as the ball is not exposed to the 
erosive effect of the flowing stream, and 
is further protected by a covering layer 
of catalyst resting in the sample nipple, 
there is no wear whatever on the ball. 
Also, as the stainless steel tube and the 
ball and cement are all capable of with- 
standing much higher temperatures than 
those in the sample nipple, there is no 
deterioration from the heat. Therefore, 
the life of the sample tube should be 
long. Further, to project the ball into the 
high velocity flowing stream would cause 
eddy currents in the stream in the vicin- 
ity of the ball with the probable erosion 


Description of meth- 
od developed to with- 
draw a sample of flue 
gas leaving regen- 
erator of FCC unit. 


through the main line itself somewhere 
near the sample connection. 

Placing the ball farther toward the 
outer end of the nipple, away from the 
flowing stream, handicaps the sampling 
by cutting down on the quantity of 
sample flowing, and by causing time 
delays before the sample reaches the 
electrical oxygen detector. The quantity 
of sample flowing is reduced because all 
sample withdrawn must pass through 
more or less of a wall of catalyst in the 
nipple and on the ball surface, and this 
wall somewhat obstructs the flow. 
Lengthening this path through the cata- 
lyst wall from the recommended ¥% in. 
to 34 in. distance to a distance of 6 in., 
reduces the flow to about 30 per cent of 
normal. The time delay is caused by the 
fact that there is now a slower flow 
through the entire sample path and also 


by the fact that now the sample must 
pass slowly through a comparatively 
wide area in the l-in. nipple before it 
reaches the ball with its small diameter 
sample conducting tube. There is also a 
considerable increase in the initial time 
delay period, to be mentioned below un- 
der “Sampling.” 

Maintenance of this sampling connec- 
tion requires only a few minutes a week, 
exclusive of any time spent running the 
Orsat method checks, which may or may 
not be considered necessary by the in- 
dividual responsible. Experience with 
checking and its need is outlined under 
the section on “Checking.” Regarding 
straight maintenance, none is necessary 
except to change the CaCl, anhydrous 
as often as spent or once or twice a 
week in the two small drying and filter- 
ing bottles. This takes a few minutes 
only and requires about 14 oz. for each 
bottle. It is neither necessary nor advis- 
able to blow out or clean out the sample 
connection nipple on the main line, for 
it never deteriorates nor plugs and blow- 
ing out unnecessarily takes the electrical 
detector out of service for two hours 
while new catalyst builds up and burns 
in the sample nipple as described under 
“Sampling.” 


@ Location of sample connections. 
The regenerator outlet line, a short dis- 
tance above the top cone of the regenera- 
tor, was chosen as the best sampling spot 
because the flue gas leaving the re- 
generator has, at this point, not yet been 
diluted by aeration used beyond the re- 
generator. Therefore, a sample at this 
point shows the real information de- 
sired—the oxygen content of the flue gas 
leaving the regenerator. Other sampling 
points on previous sampling connections 
have been used only because. of the heat 
and catalyst concentration at the outlet 
of the regenerator, which made it dif- 
ficult to draw a sample there. Any other 
sample connection location except the 
regenerator outlet necessitates a correc- 
tion factor of some kind, which must 
usually be a guess factor. As it is equally 
easy with this type of sample connec- 
tion to sample at any point, the regenera- 
tor outlet seems the best because, there- 
by, all correction factors are eliminated 

Other connection locations may be 
chosen, however, if desired. The only 
requirement is that there be a positive 
gage pressure at the sample point. With 


‘one ball filter in the sample nipple, as 


shown in an accompanying sketch, there 
should be a positive pressure of at least 
3 lb. At the Bayway catalytic cracking 
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a DORADO, ARKANSAS, refiners hold the fort in the 
battle against salt with modern Petreco desalting units. 
The costly construction of a modern refinery deserves 
the best protection against its natural enemies. One 
of the worst of these is salty crude. Salt that plugs 
condenser and exchanger tubes. Salt, the forerunner of 
corrosion. Salt that leads to reduced refinery through- 
put. Salt, the arch-enemy of on-stream time. 


The scores of users of Petreco desalting have peace of 
mind about salty crude. They know that Petreco Engi- 
neers are the best trained specialists for this type of 
crude processing. They use the Petreco desalting system PETROLEUM RECTIFYING COMPANY 
because it is automatic in operation and is making 5121 So. Waysips Drive, Houston 1, TBxAS 

; 648 EDISON BUILDING, TOLEDO 4, OHIO 
new records year by year, of longer runs and in- 


530 WeEsT SIXTH STREET, Los ANGELES 14, CALIF. 
creased throughput and profits. Representatives in principal producing and refining centers. 


PETREC9O 


DESALTING ¢- DEHYDRATING 
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STEP 2 


a 2 FT. LONG — % IN. O.D. 18-8 TUBING " 


CUT SLOTS 








:... 





STEP 3 


CEMENT ON BALL 











FIG. 2. BALL STONE FILTERS OF OXYGEN DETECTOR. 


<_) 


GRIND TO 5/8 IN. O.D. 








unit the pressure at the sample point is 
3.5 lb. gage. It would be possible to 
sample at a few ounces positive pres- 
sure, however, if two or more balls were 
Placed in parallel in a string on the 
same 14-in tube. 

The electrical oxygen detector should 
be placed only a few feet from the 
sample main line connection if it is of 
the remote recording type. This shortens 
the connector of 14-in. copper tube, be- 
tween the main line connection and the 
filtering, drying, constant pressure bot- 
tles. Five feet has been found more than 
enough to give a cool sample. Lengthen- 
Ing this distance between the oxygen 
detector and the main line lengthens the 
time needed for an oxygen change regis- 
tration. If the detector must be placed at 
4 great distance from the main line con- 
nection, then arrangements should be 
made with filter and dryer bottles to re- 


move the moisture a few feet after it 
leaves the main line, sending it dry and 
clean and cool through a small diameter 
tube—probably 14-in. copper tube—to 
the detector. At the detector should be 
placed the constant pressure bottle. 

To go back to the remote type allow- 
‘ing short connections, place the main line 
connection about 5 ft. above the floor 
level of the next floor, which is just above 
the regenerator top. Place the oxygen de- 
tector on the wall of a weather protective 
box near the regenerator outlet line. The 
box should be about 24 ft. by 24% ft. by 6 
ft. high with a full length door on front, 
and with a square of glass in the door. 
On each side of the box, about 5 ft. from 
the floor, cut small windows roughly 
4 in. by 12 in., which may be opened or 
closed. In hot weather these should be 
left open at all times for they are needed 
to keep the inside of the box cool. Place 
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‘ 1-IN. EXTRA HEAVY FLOW 
| ee Cae > \ a i 18-8 NIPPLE 
— aes. Ss > speeded bet he hb ) REGENERATOR 
OUTLET LINE 
FERRULE } NO. 4 
OR COLLAR 
VALVE 
NO. 3 
VALVE 
NO. 2 
50-100 ae FIG. 1. MAIN LINE CONNECTION OF OXYGEN DETECTOR. 
LB. AIR 
VALVE 
NO. 1 
Ye IN 
STEP 1 , * the detector about 5 ft. from the floor 
y of the box with its back out from the 
f — a backwall of the box about 2 in. to give 
1/16 IN. free ventilation for cooling the back of 


the detector. Below the detector, about 
10 in., run a shelf 10 in. wide across the 
back of the box. The shelf is to hold the 
sample path bottles. Run a ¥4-in. air line 
with 50 lb. to 100 lb. air to the main 
line sample connection to be connected 
as shown in Fig. 1. Run a 14-in. copper 
tube air line with 5 lb. to 100 Ib. air to 
the shelf below the oxygen detector, as 
described under “Checking.” 


@ Fabrication. Main line sample con- 
nection. Weld a 1 in. extra heavy 18-8 
stainless steel nipple about 8 in. long to 
the main line and support it with a gus- 
set. Attach a l-in. gate valve to this 
nipple. Assemble the remainder of the 
connection as shown in Fig. 1. The con- 
nector at the outer end of the sample 
connection is a standard 14-in. pipe by 
14-in copper tube connector of the fer- 
rule or collar type. The flare type will 
not be suitable. Drill the pipe thread 
end of this connector completely through 
so that the 14-in. stainless tubing that 
attaches to the ball filter will slide easily 
through the drilled hole. The reducer 
bushing shown at the outer end of the 
l-in. tee is a standard l-in. by 14-in. re- 
ducer bushing. After the ball filter has 
been prepared, as described below, pro- 
ceed as follows to clinch the ferrule or 
collar of the fitting. Screw the pipe 
thread end of the copper tube fitting 
into the 14-in. by 1-in. reducer bushing. 
Slip the 14-in stainless steel tube with 
the ball attached (see “Fabrication” be- 
low) through the hole in the fitting with 
the ball end toward the reducer bushing. 
Carefully measure the total length of 
the sample connection and mark the 
14.in. tubing at the point at which it 
would leave the outer end of the fitting 
if the ball were resting ¥% in. to % in. 
(Continued on Page 192) 
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EW men are more widely 
known, and more genuinely 
detested, than Fuehrer Vidkun 
Quisling. 
... and yet few are his orations 
by which to measure him. 
Recently, however, as the 
Church gained ascendency in 
Norway, he resorted to a three- 
word outburst which pictures his 
double-cross mentality to a T. 
Says he: 


‘‘Religion is outdated.’’ 


Well he knows in his stony 
heart and warped soul that the 
advance of religion is something 
that will undo him 

. . . So he ridicules it rather 
than accepts it. 

Since when has he ever TRIED 
religion? 

Many men are all too prone 
to deride that which they do not 
know from first-hand expe- 
rience 

... when it is only from first- 
hand experiences that faith is 
developed 

. . . and that goes for com- 
mercial faith as well. 
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“Outdated!” .. Ze exces 


LOOK, VIDKUN, OUTDATING occurs only when men take recourse to 
A BETTER WAY...with LINCOLN ELECTRODES 


. . a better way to simplify and improve hundreds of oil industry jobs: 






EDGE WELDED ‘~< 


WITH “STAINWELD A-7 





5 16 GA. STAINLESS 
| STEEL STAMPINGS 









y 
y 
n 
1S 
. “STAINWELD” makes possible low-cost, long-life construc- 
° tion of parts such as this refinery bubble tray. Each 
f cap made from 5 pieces of stainless steel as shown 
; in sketch. Available in 5 types to match the job. 

BOx END OF A Pt JOINT 

COPPER BACK-UPCLAMP Z4=—AY/7vyvZ 

4 RX ge F YK 
e SUCCESSIVE PASSES 2 STRENGTH PASSES 
g WITH “WEARWELD WITH “FLEETWELD’ 
T 
D) 
e 
it 


ip ess OS - : icons milli 


“WEARWELD” is used to build up or reclaim surfaces 
subject to batter and abrasion—such as the box end 
s of tool joints, welded as shown in sketch. There are 
16 Lincoln Electrodes for surfacing of all kinds. 

\- 


THE LINCOLN ELECTRIC COMPANY 








CROSS SECTION 
OF “BIG INCH” JOINT 
3 PASSES 
WELDED WITH “FLEETWELD 5” 


Hy 
Af / 


“FLEETWELD” . . . world’s most popular electrode .. . is 
used for high-strength joints in mild steel such as 
“Big Inch” pipe line, shown here near Phoenixville, 
Pa. Available in 7 types to suit the job. 











HOW-TO-DO-IT MANUAL, describing and giving pro- 
cedures for 38 Lincoln Electrodes is available, free. 
Write on your letterhead, asking for ““Weldirectory,”’ 
Bul. 402. 


¢ DEPT. 0-2 ¢« CLEVELAND 1, OHIO 


‘ 


Cmericaa giedes/ nau recourse 
ARC WELDING 
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(Continued from Page 189) 

from the flowing stream. Slip the fer- 
rule or collar and the outer collar of the 
fitting over the tube. Screw down and 
clinch the ferrule into the tube, then 
release the outer collar and remove it. 
Screw the 14-in. by 1-in. reducer bushing 
into the l-in. tee, as shown in Fig. 1, 
drawing back the ball so that it is out- 
side the closed 1-in. gate valve. 

To move the ball into its normal work- 
ing position, proceed as follows: Refer 
to Fig. 1. Close valve No. 1, open No. 2, 
crack No. 3. Air will now bleed out the 
loosened collar of the outer fitting. Grasp 
the outer end of the 14-in. tube with one 
hand so that the ball will not be forcibly 
pushed by the air and with the other 
hand open slowly the 1-in. gate valve. If, 


on the first crack of opening, catalyst 
begins to trickle out at the outer copper 
tube fitting, open valve No. 3 a little 
more. If, however, at the first crack of 
opening the ball begins to pull inward, 
close valve No. 3 slightly. Soon a posi- 
tion of valve No. 3 will be found at which 
there is no catalyst bleeding out and yet 
the ball is not forcibly blown inward. 
Then open the 1-in. gate valve wide and 
slide the 14-in. tubing in carefully until 
the ball has passed the gate of the valve 
and the ferrule of the fitting rests against 
its seat. Slip outer collar of fitting over 
the 14-in. tube and screw it into place. 
Then close valve No. 3, close No. 2, and 
open No. 1. During sampling, valve No. 


3 and No. 2 should always be closed, and 


valve No. 1 always open with no plug 
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screwed in its outer end. This is to pre. 
vent any possible air leakage into the 
sample nipple and consequent dilution 
of the sample. 

If at any time it is necessary to remoye 
the ball and its attached tube for jp. 
spection or replacement, the above pro. 
cedure should be exactly reversed, No 
trouble will be experienced in removing 
it, for the air blast entering the connee. 
tion from valve No. 3 immediately re. 
moves any settled catalyst from all parts 
of the connection. Especially note, how. 
ever, that the sample filtering, and dry. 
ing, and constant pressure bottles, later 
described and illustrated in Fig, 3, 
should always be disconnected from this 
main line connection when air is to be 
blown forcibly into this connection. This 
is to avoid spilling the water in the con. 
stant pressure bottles and any possible 
excess pressure on the electrical detec. 
tor. 

Note: Leave the main line stripped 
clear of insulation in a 12-in. diameter 
circle around the sample nipple. This 
is to help cool the sample. It is con. 
venient, though not necessary, to have 
two of these main line connections on 
the line about 1 ft. apart, the second 
to be used for drawing a checking sam- 
ple for use as later described, leaving 
the detector in operation while the check 
sample is being drawn. This is not to 
check the oxygen detector at the time 
it is being drawn for it is an average 
sample. It is only to be used as described 
below under “Checking.” 


@ Ball stone filters (aluminum oxide 
aerator stones). Take a 2-ft. length of 
18-8*stainless steel 14 in. O. D. tubing 
(do not use copper tubing, which will 
deteriorate from the heat in the sample 
nipple). Slot this tubing with four slots 
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e@ When rock bits like that above, or any other 
pieces of equipment turn ’round and ’round, or 
slide back and forth, there’s bound to be abra- 
sion. And abrasion means wear, unless the parts 
that do the turning and sliding are hard enough 
to resist abrasion. 

When it comes to hardenability, no other mate- 
rial can equal alloy steels. That’s why blocks, 
kellys, slips, draw works parts, pumps, swivels 
and other operating equipment are made of 
these fine steels. 

Alloy steels can be surface hardened or deep 
hardened to predetermined degrees of hardness 
with greater assurance of results than any other 
material. Their uniform response to hardening 
insures against non-hardened areas or soft spots 
in wearing surfaces. 





Also Casing—Tubing—Line Pipe—Urf 
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Ye —NO OTHER METAL 
| CAN EQUAL 


ALLOY STEELS | 


But that’s only one advantage of using alloy 
steels. Their high strength-to-weight ratio per- 
mits the use with safety of lighter equipment and 
smaller sections. Their super-toughness provides | 
protection against severe shocks, reversal of | 
stresses or sudden overloading. Their resistance 

to fatigue, heat, cold and corrosion means long 

life and lower costs for equipment in which 

they are used. 

Would you like to know what alloy steels can do 

for you? Republic—world’s leader in this branch 

of steel making—is ready to tell you whenever 

you’re ready to listen. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. | 
Og > 
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equally spaced, each slot % in. deep and 
1/16 in. wide, as shown in Fig. 2. Rough 
the tubing slightly with a file for a dis- 
tance of %4 in. above the slots. Spread 
the prongs between the slots slightly so 
that the prongs must be forced into the 
14,-in. hole in the ball filter (1-in. spheres 
with 14-in. diam. inside hole). No prep- 
aration of the ball is necessary at this 
time, for it is supplied with a 14-in. diam. 
inside hole that passes from one side of 
the ball almost, but not completely, 
through the ball. Push the slotted end 
of the tubing into the hole in the ball as 
far as the ends of the slots, then put a 
little spark plug type cement around the 
junction of tube and ball and push the 
tubing in the hole in the ball until the 
fingers seat at the bottom of the hole. 
Finish by smearing a little cement 
around the junction of tube and ball. 
Prepare the cement before use and al- 
low the cement to dry after using, follow- 
ing directions normally found on the 
container. 

When the cement is completely dry 
and hard, hold the ball against an emery 
wheel and grind it to the shape of a 54- 
in. diam. cylinder as shown in Fig. 2. 
This is to allow it to pass through the 
gate of the l-in. gate valve. 

It is now ready for assembly with the 
sample connection as previously describ- 
ed. 

Prepare two more balls in the same 
manner, except a piece of 4-in. O. D. 
copper tubing 6 in. long should be used 
in place of the stainless tubing, and one 
of the balls need not be ground to a 
cylinder but may be left in its original 
round shape. This is for use in bottle No. 
3 on Fig. 3. Grind the other ball to a 
54-in. cylinder. This ball is for use in 
the bottle shown in Fig. 4. 


@ Filter, drying and constant pressure 
bottle assembly. The only requirement of 
bottles No. 1 and No. 4 in Fig. 4 is that 
they be deep enough to allow the depth of 
water shown. All the bottles should be fit- 
ted with two hole rubber stoppers, the 
holes to take 14-in. glass or copper tub- 
ing. Use 14-in. glass tees above bottles 
No. 1 and No. 4 and use glass tubing in 
bottles No. 1 and No. 4. Use 4-in. copper 
tubing in bottles No. 2 and No. 3. The 
stoppers on bottles No. 2 and No. 3 
should be close fitting. Bend the copper 
tubing as shown and connect all tubings 
as shown, with short rubber tubing con- 
nectors that fit snugly. Bottles No. 2 and 
No. 3 are made small to speed the pas- 
sage of the sample. Fill them to the level 
shown with anhydrous calcium chloride 
or other commercial moisture remover. 
The supply of calcium chloride shown 
will last in bottle No. 2 for three days 
to a week before showing signs of de- 
terioration. That in bottle No. 3 will last 
a week or more. These bottles absorb 
sufficient, if not all, moisture in the 
sample so that remaining moisture has 
no effect on the electrical oxygen de- 
tector. 

When positioning the bottles on the 
shelf under the detector, arrange the 5 
ft. length of sample conducting tubing 
from the main line sample connection to 


194 


” 
7) 
> 
— 
< 
Z 
< 
— 
< 
w 
a 
ce) 
> 
a 
Zz 
w 
O 
> 
x< 
ce) 
- 
Zz 
uw 
U 
x 
wi 
a 


1 2 


3 4 


PER CENT OXYGEN BY ELECTRICAL DETECTOR 
FIG. 5. CALIBRATION CHART OF OXYGEN DETECTOR. 


bottle No. 1 so that there is a slight pitch 
all the way to the tee on top of bottle No. 
1. Arrange the tee as shown so that it 
will be upright. Bottle No. 1 will then 
act as a moisture catch as well as a pres- 
sure release. It will be necessary to re- 
move about 1% in. depth of accumulated 
water from bottle No. 1 about once a 
week. Bottle No. 4 neither gains nor loses 
7 so that it rarely needs to be touch- 
ed. 


@ Checking equipment. Procure one or 
two sports (football or basketball) bag 
bladders as shown in Fig. 4. If they are 
of the modern type with no connecting 
tubing, solder a small diameter brass or 
copper tube to a short length of 14-in. 
copper tube and insert the small tube in 
the patented valve. Leave there and at- 
tach a short length of rubber tube to the 
14-in. copper tube, or use the filling nee- 
dle sometimes supplied with these bags 
and attach a short length of rubber tube 
to this. Equip each bag tube with a lab- 
oratory style hose clamp for tight shut- 
off. These bags are speedier and more 
convenient to use than bottles, though 
bottles may be used for accumulating the 
check sample, if desired. Assemble a 4 
oz. bottle, as shown in Fig. 4, using the 
ball filter previously prepared. 

The bottle shown in Fig. 4 and num- 
bered 4, is the same bottle shown in Fig. 
3 and there numbered 4. It is shown in 
Fig. 4 for the purpose of showing the 
checking hook-up. 

In the section on “Location,” a 14-in. 
air line was to be run to the shelf below 
the oxygen detector. Terminate this with 
a needle valve of the instrument reset 





type so that the air flow from the valve 
may be held to any low rate. Attach a 
length of rubber tubing to the valve that 
will reach to the inlet on the tee on top 
of bottle No. 1 shown in Fig. 3. 


@ Sampling. Assuming that the elec- 
trical oxygen detector is ready for opera- 
tion, it is now only necessary to connect 
the completed equipment shown in Figs. 
1 and 3. 

At this time, however, the initial time 
delay period for proper sampling may 
be experienced. When the sampling con- 
nection on the main line is first com 
pletely assembled with the ball in oper- 
ating position, catalyst immediately fills 
the l-in. 18-8 nipple. The temperature 
at the main line end of this nipple is 
very nearly that of the main line, and 
the catalyst has a slight covering of 
coke. As the sample, containing some 
oxygen, passes over the coke, the coke 
slowly oxidizes forming CO, and re 
moves the oxygen from the sample. The 
time from the first settling of the catalyst 
until this oxidation is complete to 
about 2 hr. with the ball 34-in. from the 
stream. If the ball is back from the 
stream a distance of 6-in., the time may 
be 5 hr. For this reason, among others, 
a distance of 34-in. was recommended. 
The 2 hr. oxidation period once com 
pleted gives no further trouble unless 
the catalyst is again disturbed, in which 
case there will be another 2-hr. initia 
time delay period. For this reason, It 8 
not recommended that the nipple be 
blown out at any time except rarely © 
inspect the ball. Neither the filter not 
nipple plug sufficiently to necessitate 
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and build their Aviation Gasoline than 45 years ... from the time of 
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Fig. 1938 
Steel Gate 





“MAN-MADE INFERNO” 


From this huge electric furnace, 
large quantities of molten steel 
are poured daily, for use in 
making castings for Lunken- 
heimer Steel Gate Valves... 





MUST BE CONSERVED... 


Many elements in a piping system may contribute to ulti- 
mate fuel waste. Insulation may be inadequate. Piping and 
fittings may be defective. Or valves may fail to hold tight 
--.resulting in leakage of steam, air or water, and in 
lowered pressures, all of which may mean excessive fuel 
consumption. 


Lunkenheimer Valves—whether of steel, iron, or bronze— 
are quality built to stay tight, over years of service. They 
afford constant, dependable protection against leakage. 
Simplicity of design and a minimum of working parts assure 
extra long life and easy, economical maintenance. 


We have prepared a chart, showing in dollars-and-cents 
figures, what leaky valves can waste in steam, water, and 
air. For your copy, write to The Lunkenheimer Company, 
Cincinnati 14, Ohio, U. S. A. 


folatane 


Branch Offices: 


New York 13 Chicago 6 
Boston 10 Philadelphia 7 


The Lunkenheimer Nationwide Distributor Organization is always ready to help you with your problems of 


Export Department 
318-322 Hudson St 
New York 13, New York 


operation and maintenance. There is one near you with facilities for complete service. 
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blowing out. The installation at the Bay. 
way fluid catalyst unit at the date of this 
report has been in operation for eight 
months and only two plugups have o¢. 
curred to date. 

To start the oxygen detector oper- 
ating: Connect “A” in Fig. 1 to “B” jp 
Fig. 3, using 14-in. copper tube with a 
short length of rubber tube at each end. 
Sample pressure in bottle No. 1, Fig. 3 
will depend on the presure on the main 
line. The only requirement is that there 
be at least the full 3 in. of pressure at 
bottle No. 4, Fig. 3. Preferably, there 
should be bubbling of excess sample at 
No. 4, Fig. 3, to speed registration of 
changes. If there is no bubbling at bot. 
tle No. 4, and the ball properly as. 
sembled on the tube with no plugging 
on the sample path between the ball and 
bottle No. 4, then the pressure in the 
main line is not high enough. This was 
covered in the section on “Location.” 


@ Checking. To check the electrical 
detector against an Orsat reading as 
follows, refer to Fig. 4: Disconnect “A” 
in Fig. 1 from “B” in Fig. 3 at “B”. Con 
nect “B” in Fig. 4 to “B” in Fig. 3. Ad. 
just small needle valve shown in Fig. 4 
to give a normal bubble rate in bottles 
No. 1 and No. 4, Fig. 3. Set the electrical 
detector for check on air, following the 
instructions supplied with the detector. 
Allow 5 min. for purge, then set the 
recorder for check on air following the 
instructions supplied with the detector. 
Disconnect. 

Draw a gas sample through a filter 
and dryer bottle previously assembled 
under “Fabrication” and shown in Fig. 
“4. Connect “B” in Fig. 4 to “A” in Fig. 
1, at the box end of the 14-in. copper 
tube. Allow the bag to fill until it is 
slightly taut, then close the clamp on the 
bag tubing and disconnect. Now discon- 
nect bottle No. 3 in Fig. 3, from bottle 
No. 4 in Fig. 3, and connect the bag to 
the inlet of the tee on bottle No. 4 as 
shown in Fig. 4. Leave “C” on bottle No. 
4 connected to the detector as previously 
connected. Open the tubing clamp on 
the bag stem to give a normal bubble 
rate in bottle No. 4. Wait 3 min. and dis- 
connect. The reading of the test sample 
will be found on the recorder. 

Reconnect bottles No. 3 and No. 4 
and “A” in Fig. 1 to “B” in Fig. 3. This 
will put the sampling back into normal 
operation. ; 

Run some of the remaining sample in 
the bag on an Orsat. This will give 4 
check Orsat vs. electrical detector on the 
same sample. Retain the remaining patt 
of the sample in the bag for a re-check 
if desired. 


@ Comparison of electrical detector 
results with Orsat analyses. The a 
curacy of the electrical oxygen detector 
is periodically checked by comparison 
with the results obtained by Orsat analy- 
sis. Fig. 5 shows the results of the com 
parisons made during three months @& 
the Bayway fluid catalyst unit. Excellent 
agreement over a range of oxygen com 
tent from 1 per cent to 5 per cent 1s 
dicated. kr 
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Metallurgically 


too the line of Tube-Turn welding fit- 
9 ings and flanges is a complete line. 
Piping in distilleries, chemical plants, food 
processing plants, and various other industries 
must often be made of some special material. 
To meet this need we are prepared to furnish 
welding fittings in the metals and alloys named 
above. This is in addition to the regular line of 
standard steel Tube-Turn welding fittings and 


flanges of more than 4000 different kinds and 
sizes! 


For prompt helpful service in meeting your 
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| THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 

















requirements, standard or special, contact the 
Tube-Turn distributor in your locality. He rep- 
resents the line which is complete in more ways | 
than one. He carries a comprehensive stock. 
He knows his business and is backed by the 
piping engineering experience of the organiza- 
tion that introduced and perfected seamless 
welding fittings. 


Selected Tube Turns distributors in every principal city 
are ready to serve you from complete stocks . 


TUBE TURNS (Inc.), LOUISVILLE 1, KENTUCKY. 
Branch Offices: New York, Chicago, Philadelphia, 
Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 
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SYNTHETICS 


WIL 


PP ETROLEUM 


| EXCLUSIVE | Wuen Samuel Kier 
and his “rock-oil” 
remedy first attracted real attention to 
petroleum, he did not realize that there 
was an ironic twist to what he was doing 
for he was actually calling attention to 
petroleum as a “chemical” (everyone 
knew that medicines were “chemicals,” 
that druggists were “chemists”), a fact 
seemingly long forgotten thereafter while 
vast quantities were being used solely 
as fuels. : 

The first World War, it is true, saw a 
feeble rebirth of the idea that petroleum 
was good for something besides fuels. 
Attempts were made, late in the war, to 
separate toluene from special fractions. 
Chemical investigators began to realize 
that petroleum was more than a “fuel” — 
vastly more complex and challenging 
than the “mixture of chemically inert 


aliphatic hydrocarbons” they had been 


taught in school to consider it. 

These investigators were hindered, 
however, by the lack of any real knowl- 
edge of the constituents of petroleum. 
[It was not until 1927 that the first proj- 
ect for the identification of petroleum 
hydrocarbons was established (by the 
API), and it was not until some years 
thereafter that synthetics from petroleum 
began to attract much attention. 

Significant progress was already be- 
ing made, however. Carleton Ellis’ iso- 
propanol synthesis was being commer- 
cialized by the Standard Oil Company 
(New Jersey), which also began produc- 
ing other synthetics. George Curme and 
his Mellon Institute fellowship staff were 
laying the foundation for the multitudi- 
uous products now produced by Carbide 
and Carbon. Chemists in other petro- 
leum and chemical companies were like- 
wise engaged in research, chiefly on the 
lighter hydrocarbons with which they 
were somewhat familiar from other 
sources. 

It is useless to trace the tale of the 
intervening years, for their story is by 
now evident to all. Beginning with “sim- 
ple” chemicals such as isopropanol, eth- 
anol, ethylene glycol, and acetone, the 
industry has seen its products multiply 
and the uses thereof increase. Today, the 





*B. H. Weil, chief information specialist of the 
chemistry division, Gulf Research and Develop- 
ment Company, has written numerous articles 
on petroleum substitutes, plastics, aviation gaso- 
line, and synthetic rubber. He is senior author 
of the recent ‘‘Plastic Horizons’”’ and is co-au- 
thor of “ABC of Chemical Derivatives from 
Petroleum,” recently published in book form. 
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By B. H. WEIL* 


phrase “plastics from petroleum” has 
real meaning, just as has “petroleum 
synthetic rubbers.” There is even no con- 
fusion in the layman’s mind when he is 
told that aviation gasoline is really a 
mixture containing large quantities of 
“chemicals from petroleum.” 

There is no wonder that chemicals are 
being produced in such quantities from 
petroleum hydrocarbons. Dr. Robert E. 
Wilson pointed out in 1939 that cracked 


P 701.1 


refinery gases (from thermal crackj 
generally contain from 12 to 25 per com 
of olefins and that the olefinic content 
of a typical cracked gas (C, and ]j 
er), 18.7 per cent, might be divided he. 
tween 5.8 per cent of ethylene and 195 
per cent of propylene, in addition to 14 
per cent of butene—1, 0.2 per cent of by. 
tene-2, and 0.8 per cent of isobutylene 
There is litle doubt that chemical 
erations will be further accelerated 
the existence of the huge catalytic ¢ 
ing plants built during the war. Data op 
once-through fluid catalytic crackj 
for example, may be interpreted to jp. 
dicate that some 9 per cent of the € 
and-lighter fraction consists of ethylene, 
whereas the propylene content may 
proximate 30 per cent of the total (some. 
times as high as 51 per cent). As yields 
of this fraction range from 6.0 to 145 
per cent (by weight) of the charge, there 
can be little question that vast quantities 
of light olefinic “building blocks” wi] 
be available. 
There is likewise no question concern. 
ing yields of C, and C, olefins; the pres. 
ent aviation gasoline and synthetic rub 
ber programs can testify to that. From 


TCC plant of the Gulf Oil Corporation at Port Arthur, Texas. 
Catalytic cracking units such as this are producing vast quanti- 
ties of raw materials for chemical synthesis. 
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DEVELOPS THE TOOLS OF VICTORY 

























When Pacific strategy called for super long- 
range bombers... aircraft engineers solved the problem 
with the Superfortress! Industry, too, has needed many spe- 
cialized tools for its part in the war. For pipe threading, highly 
advanced tools developed by TOLEDO were ready at the earliest call 
of defense. Through its program of constantly thinking ahead in re- 
search, engineering and manufacturing for nearly half a century... 
TOLEDO has pioneered many basic improvements in pipe tools. In the 
future as in the past, TOLEDO Leadership will continue delivering better 
Pipe ‘Tools for every job! 
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TOLEDO Ptancered 
THIS EASY THREADING WAY! 


Unbeatable performance results from the TOLEDO receding die 
principle—which produces the smoothest, most perfect threads 
with the least effort! The die segments lie loose in their slots, the 
rear ends resting against the tapering surface of hardened steel 
taper pins or tapered steps. As the thread is cut the dies recede, 
producing a smooth, full tapered thread that assures tight, leak- 
proof joints. Another reason for better performance 
with Toledo Tools! The Toledo Pipe Threading 
Machine Co., Toledo, Ohio. New York Office, 
No. 2 Rector St. Bldg. 


“TOLEDO” 
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Boeing B-29 Superfortress 








No. 1A Ratchet 
1°to2" Threader 
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the same data on once-through fluid 
catalytic cracking, it would seem that 
the C, olefins comprise about 32 per cent 
of the C, fraction, which in turn is from 
5.6 to 12.8 weight per cent of the charge. 

Refinery management is now definite- 
ly aware of the economic possibilities of- 
fered by converting these “cheap fuel 
gases” (for so they are, unless otherwise 
used) into chemicals. For example, when 
the new Cities Service refinery at Lake 
Charles, Louisiana, was put into opera- 
tion, it was pointed out that when the 
fluid catalytic cracking units it contains 
are operating for the production of mo- 
tor gasoline, some 75,000 lb. of ethylene 
and 300,000 lb. of propylene will be pro- 
duced per day. This is a challenge that 
must be reckoned with. 

Cracked gases, of course, are not the 
only sources of chemical derivatives from 
petroleum. The detergents industry uses 
cracked kerosine fractions. Naphtha cuts 
are treated for toluene extraction. Iso- 
merization, cyclization, aromatization, 
and other processes have combined to 
make obsolete the distinction between 
coal-tar and non coal-tar chemicals—sta- 
tistical agencies have been forced to take 
refuge in the use of the terms cyclic and 
noncyclic, chemical descriptions of type, 
not of origin. 

Recent Tariff Commission figures are 
of interest in indicating the size of pres- 
ent-day operations. According to a re- 
port for 1943, a total of 1,564,914,665 lb. 
of chemical raw materials was derived 
from petroleum in that year, an increase 
of approximately 500,000,000 Ib. com- 
pared with 1942. This production in- 
cluded 13,915,900 lb. of cresylic acids, 
17,341,192 lb. of naphthenic acids, 103,- 
091,279 lb. of butadiene (since greatly 
exceeded), 166,224,385 lb. of ethylene, 
394,620,200 lb. of C, hydrocarbons, 668,- 
496,079 lb. of C, hydrocarbons, and 201,- 
225,630 lb. of miscellaneous materials 
including benzene, xylene, etc., but not 
including toluene. 

The production of toluene in 1943 
(from all plants except those under ord- 
nance control) was 3,900,000 bbl. as 
compared with 1,040,000 bbl. in 1942. 
This increase was due chiefly to the 
greater output from petroleum plants, 
which, according to Dr. Robert E. Wil- 
son, are now (1945) producing at a rate 
of over 4,300,000 bbl. per year by them- 
selves. Table 1 contains additional sta- 
tistics on chemicals produced or pro- 
ducible from petroleum. 

With chemical manufacturing thus be- 
coming of increasing importance, more 
and more petroleum companies are en- 
tering the field, either through newly- 
created subsidiaries or in combination 
with established chemical companies, 
which are often “better set up to handle 
the intracacies of making and selling a 
variety of chemical products.” Shell and 
Standard of New Jersey are prime ex- 
ponents of the former group, their opera- 
tions being conducted by wholly-owned 
subsidiaries, whereas Phillips and Conti- 
nental were among the first to follow the 
other path, Phillips in combination with 
The B. F. Goodrich Company (Hycar 
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First commercial plant for the syn- 
thesis of the nitroparaffin, some of 
the most interesting and important 
newer chemicals from petroleum. 

(Commercial Solvents photo) 


Chemical Company) and Continental in 
association with the Air Reduction Com- 
pany (Petroleum Chemicals, Incorpo- 
rated). ; 

The Texas Company is a recent en- 
trant into the latter class, its combina- 
tion with the American Cyanamid Com- 
pany (Jefferson Chemical Company) 
having been announced late last year. 
The California Research Corporation 
falls in the former group, being a wholly- 
owned subsidiary of the Standard Oil 
Company of California, a company al- 
ready possessed of a chemical manu- 
facturing outlet, the newly-organized 
Oronite Chemical Company. 


There is something to be said for both ; 


methods of entering the synthetics field. 
Important as the manufacture of chem- 
icals is becoming, it is still a small-scale 








operation when compared with regular 
petroleum refining. Total production of 
petroleum chemicals probably approx 
mates only 1 per cent of refinery output, 
butadiene and aviation gasoline ie 4 
ed. “A chemical company should not 
tacked onto a corporate edifice 
there is room for its efficient mamage 
ment.” _ 
Competition assumes increasing Mi 
portance here, for well-established chem- 
ical companies are becoming more 
more producers of chemicals from pete 
leum. Carbide and Carbon has 
been mentioned i = Dow Ch 
Company and the Monsanto a 
Company cannot be considered far (if 
any) behind, nor can du Pont. The 
anese Corporation gives promise Of 
coming a very active participant 
field, and there are many other com- 
panies involved — Tennessee Eastman, 
Sharples, etc. : 
Turning to recent developments i & 
tual products, one is likely to be 
at their scope. The plastics industry, 
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made into wrapping foils and monofila- 
ments for knitting and weaving. 

The ally] plastics are equally interest- 
ing. These are based on ally] alcohol, de- 
rived from propylene by (in one method ) 
high temperature chlorination followed 
by hydrolysis. Two allyl resins were an- 
nounced in 1942, one by Shell (a dially] 
phthalate polymer said to make excellent 
coatings for cans, etc.) and the other, 
C.R.-39 (now Allymer C.R.-39), by the 
Pittsburgh Plate Glass Company. 

This latter plastic is said to be more 
resistant to abrasion than any other clear 
plastic and is less brittle and harder than 
glass. Current production is going for 
use in transparent inserts on fighter and 
bomber planes, and it was for these and 
other (unrevealed) military purposes 
that Shell was authorized last July to 
construct an allyl chloride and ally] al- 
cohol plant at Houston, Texas, at an 
estimated cost of $1,000,000. Shortly 
thereafter, Carbide and Carbon announc- 
ed that it, too, was producing ally] al- 
cohol. This chemical has numerous other 
uses, and it may well be expected that 
postwar markets will continue to widen. 

Considerable attention was attracted 


in 1939 to the announcement, by the 
Dow Chemical Company, of a polyviny- 
lidene chloride resin entitled Saran. 
Vinylidene chloride, the monomer, is an 
ethane derivative, hence of interest to 
the petroleum industry, and this interest 
was further heightened in the early war 
years by the use of Saran in tubing and 
pipe, both as a substitute for metals that 
had “gone to war” and in places where 
metallic pipe could not be used. Other 
Saran applications (present and poten- 
tial) include seat covers, fishing lines, 
house screenings, novelties, lacquer- 
pump pistons, and hose connections. 

It is little wonder, therefore, that other 
companies have become interested in 
polyvinylidene chloride polymers and 
copolymers. During 1944, Goodyear an- 
nounced experiments on Plioflex, a viny- 


Distillation units of a plant for the 
production of alcohols from petro- 
leum hydrocarbons. Alcohols are 
among the. most important of all sol- 
vents, are also valuable chemical in- 
termediates and anti-freezes. 


(Shell Development Co. photo) 
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lidene chloride-viny] chloride copolymer 
said to be applicable for use in garden 
hose and weather stripping and to de. 
velop less heat when made into tires than 
does buna-S (GR-S). The B. F. Good. 
rich Company has also announced a 
series of (perhaps) similar copolymers, 
the Geon resins, said to be tough, light. 
stable, and water and alkali resistant. 
Also of interest is the announcement 
Carbide and Carbon of the availability 
in commercial quantities of trichlor. 
ethane, a compound readily convertible 
into vinylidene chloride. 

Petroleum chemicals are being used 
in the synthesis of numeroius other resins 
and plastics. Standard of California, for 
example, is building a plant to produce 
phthalic anhydride, a basic chemical in 
the synthesis of the phthalic alkyd res. 
ins, 153,398,000 Ib. of which were used 
for protective coatings in 1943. The pro- 
duction of phthalic anhydride (used also 
in plasticizers for smokeless powder and 
plastics and in military insecticides) is 
scheduled to exceed 165,000,000 Ib. this 
year. There is doubt, however. whether 
naphthalene supplies (the usual raw ma- 
terial) will long be sufficient, hence the 
attention to synthesis from petroleum 
(probably from ortho-xylene) , a process 
that may well be competitive regardless 
of whether naphthalene is plentiful or in 
short supply. 

Notable among plastics with excellent 
postwar prospects are the polystyrene 
plastics. J. J. Pyle of General Electric 
has recently declared that prices of 18 
22 cents per lb. for these are not beyond 
the realm of possibility, and these figures 
seem very reasonable if monomeric sty- 
rene prices continue in the neighborhood 
of 7 cents per lb., as predicted by former 
Rubber Director Bradley Dewey. Pres- 
ent polystyrene molding facilities ap- 
proximate 1,000,000 lb. per month (only 
one-third used, because of the demands 
for styrene for synthetic rubber manu- 
facture). “A considerable quantity of 
polystyrene is also being produced for 
other purposes than molding powder.” 
These figures, however, are dwarfed by 
potentialities, for more than 200,000 tons 
of styrene are being produced annually 
for synthetic rubber manufacture, and 
vast quantities should become available 
when demands for this latter material 
lessen, as seems inevitable. 

Other plastics continue to be derived, 
at least in part, from petroleum. Among 
these are the acrylic resins (Plexiglas 
and Lucite), the polyvinyl resins, ethyl 
cellulose, and (at least potentially) ny- 
lon, the phenolics, and the ureas. Fig. 
gives an indication of the scope of cov- 
erage. That this scope will continue to 
be enlarged is certain, for many com 
panies are now working in this field. 

Despite the attention just given to 
plastic intermediates, it should not be 
imagined that petroleum synthetics ate 
used in this field alone. Such is far from 
the case, as previously shown. Develop: 
ments in all fields have been proceeding 
at a rapid pace. 

Two recent announcements serve well 
as examples of this. The first of these 
concerns the development, by Pure Oil, 
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i N Pacific's 20 years of precision pump 
building experience, there has never been a pumping prob- 
lem encountered that Pacific Pumps couldn't lick . . .and with 
top efficiency, too! 

Every type and size of pump in Pacific's entire line is scien- 
fifically correct in design and construction. No matter what 
your requirements may be...a single pump or complete 
plant facilities... Pacific can furnish the right equipment 
to do the job efficiently and economically. 


; : - : Pacific's rigid specifications demand Impeller perfection. On this specially 
pid above illustrated Pacific Type 4 Centrifugal rump © designed machine, sensitive to split-hair measurement and register, each 
designed for boiler feed and hot water citculating systems. Pacific Impeller is tested for dynamic balance. Result . . . smooth, vibration- 
Available in 2 to 8 stages, sizes 1/2" to 6”, speeds to 3600 free performance ... long, efficient pump life. 


RP.M., capacities to 1600 G.P.M., differential pressures to 
1000 Ibs., operating temperatures to 500° F. Catalog No. 80 
gives full engineering data. Write for your copy! 


PACIFIC <<%c PUMPS 
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PACIFIC PUMPS, INC., Huntington Park, Calif. 
One of the Dresser Industries 
Export Office: 30 Rockefeller Plaza, New York 
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OXIDATIVE REACTIONS 


CHART DOES NOT INCLUDE 
THE PLASTIC INDUSTRY'S 
PLASTICIZERS, SOLVENTS, 

AND WAXES FROM PETROLEUM 





PETROLEUM AND NATURAL GAS 
MISCELLANEOUS 


METHYL ALCOHOL FORMALDEHYDE ACETIC ACID AMMONIA)ACETYLENE ETHYLENE PROPYLENE 


METHYL PHENOLICS POLYVINYL UREA | POLYVINYL ETHYL ALKYD 
CELLULOSE ¥ ACETATE RESINS | CHLORIDE CELLULOSE RESINS 
A | | 
ACRYLIC POLYVINYL | NYLON _” POLYVINYL POLYSTYRENE ACRYLIC 
RESINS MELAMINES ACETAL | oe ACETATE RESINS 
CELLULOSE pee POLYVINYL CMLORIDE  _ALLYL 
I 
casual ACETATE ‘ AND ALCOHOL Rat on RESINS 
er C Drouviny, CHLORIDE 
POLYVINYL CELLULOSE | PHENOLICS  BUTYRAL 
FORMAL ACETATE- POLYVINYL 
BUTYRATE =~ NYLON BUTYRAL 
“~ 
PETROLEUM POLYTHENE 
RESINS ACRYLIC 
NATURAL RESINS 
RESINS 
CRACKED ADAPTED FROM A SPEECH 
PETROLEUM BY W. G. GOGGIN, 
RESINS DOW CHEMICAL COMPANY 


FIG. 1. PLASTICS FROM PETROLEUM AND NATURAL GAS. 
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of a catalytic process for the synthesis 
of carbon disulphide from methane and 
sulphur. Carbon disulphide is usually 
produced from sulphur and_ special 
grades of charcoal, but extremely high 
temperatures are required, and equip- 
ment life is short. 

Pure Oil asserts that its process (con- 
ducted at 925-1300°F.) gives high yields 
of excellent purity. If this method is used 
commercially, it will add another impor- 
tant chemical to the list of petroleum 
synthetics, for carbon disulphide, in ad- 
dition to its uses in solvent extraction, is 
used in the manufacture of viscose rayon, 
in the vulcanization of rubber, in the 
production of xanthates for use in the 
flotation of ores, and in the manufacture 
of carbon tetrachloride. The latter sub- 
stance, incidentally, is also produced 
from natural gas by chlorination of me- 
thane. 

The second qgnnouncement, made by 
Socony-Vacuum, deals with plans to pro- 
duce thiophene from petroleum. This 
substance, selling at present for $54 per 
lb., may be used to alter the elasticity, 
brittleness, hardness, and other proper- 
ties of plastics, the color of dyestuffs, and 
the physiological effects of medicinal 
products. A pilot plant for its synthesis 
is being constructed, and Socony expects 
to produce it for less than $1.00 per lb. 

Other recent developments deal with 
such important chemicals as ethylene 
oxide, acetic anhydride, maleic anhy- 
dride, etc. Even more significant from 
an economic standpoint, however, are 
developments in the production of am- 
monia, methanol, and carbon black. 

Ammonia is now synthesized (at least 
50 per cent) from hydrogen produced 
from natural gas (methane) by pyrolysis 


The production of synthetic rubber 
from petroleum is one of the great- 
est technical accomplishmcnts of re- 
cent years. Here a worker is shown 
rolling crude GR-S into sheets on a 
conventional rolling mill, prepara- 
tory to sending it to be made inte 
finished products. (Goodyear photo) 
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or the catalytic methane-steam reaction. 
The capacity of the huge government- 
owned plants built to satisfy war de- 
mands has been estimated at 760,000 tons 
of fixed nitrogen per year, compared with 
690,000 tons for privately-owned plants. 
Department of Agriculture forecasts for 
the postwar period are more optimistic 
than those of industry, but even these 
do not foretell a need for more than 
40 per cent of the government’s capac- 
ity. Some of these plants will be bought 
by private companies, however, through 
election of option rights, and it is thought 
that the synthesis of methanol may be 
conducted in others. 

In regard to this latter substance, pro- 
duction in 1943 was believed to have ap- 


E 


: 
at 


proximated 100,000,000 gal., 30 per cent 
in government-owned plants. This jm. 
portant solvent, antifreeze, and chemical 
intermediate is believed to have excel. 
lent postwar prospects, and its synthesis 
from natural gas (methane) may be ex. 
pected to increase. 

Carbon black, of course, is in hea 
demand for use in compounding with 
the synthetic rubbers (chiefly with buna. 
S). New plants are continually being 
scheduled, for demand is outstripping 
supply, and the end of the war will find 
the industry possessed of a capacity wel] 
in excess of 1,000,000,000 Ib. per year 
approximately half of it for the produc. 
tion of “furnace” blacks, a type little 
used heretofore with natural rubber. 
Natural gas continues to be the chief 
raw material, although one company 
(Phillips) has constructed a plant us. 
ing “degraded oils.” 

No discussion of synthetics from pe. 
troleum would be even approximately 
complete without mention of aviation 
gasoline and synthetic rubber, although 
details of the programs concerning these 
two have been given wide publicity 
(within censorship restrictions) and are 
generally known. So important have been 
the contributions of petroleum chemical 
synthesis to these fields that alkylate and 
butadiene are unquestionably the two 
synthetic chemicals in greatest world. 
wide production, and alkylate in particu- 
lar—said to be produced currently at a 
rate of around 130,000 bbl. per day— 
may well be the most used of all organic 
chemicals, with sugar close behind. 

Aviation gasoline contains consider- 
able quantities of other petroleum syn- 
thetics. To quote Dr. Robert E. Wilson, 
“well over 300,000 bbl. per day of 100- 


octane gasoline constituents are synthetic 
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This war-born, blended, multi-protein foaming 
agent for highspeed extinction of gasoline, oil and 
other serious fires—has military experience only! 
Used extensively by the U. S. Navy for prepared- 
ness—and for quickly extinguishing fires on ship- 
hoard and at shore bases. MEARLFOAM-5 is the 


veteran of many successful engagements. 


This effective multi-protein foaming agent works 


with maximum efficiency in any climate or atmos- 


Completely safe and non-corrosive—may be used 
with standard Mechanical Foam-Forming Equipment 


FOAM ON 
FIRE OUT. «- 


out! 
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pheric condition. It is a good mixer—with any 
type of water: sea, fresh... hard, soft. Whatever 
the temperature of air and water, the highspeed 
extinction qualities of its foam are constant and 


invariable. 


MEARLFOAM.-5 yields the live, lasting foam with 
the tough, elastic water-retaining film. When split- 
seconds count—you can rely on MEARLFOAM-5 


to put fire out fast—keep fire out. permanently! 


THE MEARL CORPORATION 
153 Waverly Place, New York 14, N.Y. 
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hydrocarbons if we include the new types 
of molecules which are produced by iso- 
merization and catalytic cracking.” More 
specifically, such constituents include 
hydrogenated butylene dimers and codi- 
mers, neohexane, di-isopropyl (2, 3-di- 
methylbutane), and cumene. 

This latter substance is of particular 
interest, for none was commercially pro- 
duced prior to 1942. A rich-mixture 
blending agent (needed for take-off with 
heavy loads and quick climbs), it has 
filled in for more desirable but unobtain- 
able substances such as the fabulous 
triptane. It is produced from propylene 
and benzene in plants previously used 
for non-selective polymerization of ole- 
fins, and its production totaled 6000 bbl. 
per day as early as September, 1942. 
Output has since been increased, and 19 
units were in operation on January 1, 
1944. Postwar prospects are not bright, 
however, for rich-mixture agents (espe- 
cially relatively expensive ones) are not 
particularly needed for commercial avia- 
tion. 

For that matter, the production of all 
synthetics now used in aviation gasoline 
may be expected to decrease after the 
war, for aviation gasoline demands for 
some years may be closer to 100,000 bbl. 
per day than to their present level of 
more than 500,000 bbl. daily, and motor 
gasolines may be expected to include 
only a small proportion of such compara- 
tively expensive ingredients. 

Synthetic rubber prospects are also 
indeterminate, although at least 25 per 


cent of the present capacity (more than 
1,000,000 long tons per year) may be 
expected to remain in operation. The pe- 
troleum industry is now producing buta- 
diene at a rate in excess of 8000 bbl. per 
day; and there is little question that much 
of capacity involved could be used after 
the War to produce butadiene for less 
than 10 cents per lb., far below the cost 
from alcohol unless the price for the lat- 
ter falls to subdepression levels, an un- 
likely eventuality. 

International negotiations may be ex- 
pected to play a major role in whatever 
decision is finally made on the postwar 
role of the synthetic rubbers (buna-S, in 
particular), and these, coupled with do- 
mestic politics and economic theories 
make it impossible to predict future de- 
mands for butadiene from petroleum. 
From a purely technical standpoint, how- 
ever, the petroleum industry has done a 
remarkable job. 





New lubricating oil 


The Texas Company has devel- 
oped a new type of all-purpose 
lubricating oil for jet-propelled 
fighter planes. ‘‘An interesting 
feature of the new oil is that only 
one grade is needed for all atmos- 
pheric conditions,"’ L. M. Green 
Texaco official said. The new lubri- 
cant is said to work equally well 
in the Arctic and in the tropics. 











The war, obviously, has had an accel. 
erating effect on the synthesis of chem. 
icals from petroleum. New commercial 
products have appeared, new companies 
have entered the field, and vast potential 
developments have been indicated, 

Paul K. Thompson of PAW has point. 
ed out that “the present trend suggests 
that acetylene, ethylene, and propylene 
will be the major components in tomor. 
row’s chemical synthesis. The perfeetion 
of processes presently under investiga. 
tion indicates the use of ethane and 
pane in ever-increasing quantities as ray 
materials for the production of these 
chemical components. Naturally, butane 
will be required as a raw material ip 
many chemical operations, but this de. 
mand will not be as exhaustive as pre. 
dicted by some.” ; 

Thompson was referring chiefly to 
postwar prospects for the liquefied pe. 
troleum gases, but his remarks 
equally as well to refinery gases. Natural 
gas itself seems slated to play an in. 
creasingly important role, not only as a 
source of ammonia, methanol, and car. 
bon black, but even as a raw material 
(via the Synthine process) for the syn. 
thesis of petroleum itself. 

Dr. Robert E. Wilson has recently 
stated that the petroleum industry has 
become the country’s largest producer 
of chemicals. It may not be expected that 
“the tail will wag the dog,” but it would 
certainly seem probable that this tail wil] 
become an increasingly profitable ap- 


pendage. kk 














Cnnouncement! 
J. 1. BISHOP and L. H. LOCK, 


formerly associated with 


Black Construction Company 
Mitchell-Stewart Construction Co. 
Macpherson Construction Company 


have withdrawn from predecessor firms and have organized 


BISHOP & LOCK CONSTRUCTION CO. 


Pipe Line Contractors 


409 Magnolia Building — Riverside 6400 


Dallas 1, Texas 


TWENTY YEARS EXPERIENCE COMBINED WITH ORGANIZED, COMPETENT PERSONNEL 
AND MODERN EQUIPMENT QUALIFIES THEM FOR IMMEDIATE ACTIVITY IN CONSTRUC- 
TION OR RE-CONDITIONING OF OIL, GAS OR GASOLINE PIPE LINES— 
THIS TYPE CONSTRUCTION WORK SOLICITED. 


. 





— 
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TH 


COboor SxgHer 


Power Driven Refinery Transfer 
and General Service Pump 


Features 


. One-piece rib-reinforced cast pow- 
er frame designed for rigidity and 
accessibility. 


. Fully heat-treated single-helical 
gears. 


. Shim-adjusted tapered roller bear- 
ings. 


- Eccentric drive with full-floating 
bushings. 


. Combination oilbath and positive 
lubrication. 


- One-piece direct-flow fluid end 
assures efficiency at all operating 
speeds. 


. Removable liners. 


. Right- or left-hand drive — pinion 
shaft can be reversed without dis- 
turbing main gear. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
949 MELLIE ESPERSON R'NG., HOUSTON 1, TEXAS 


UNIT Bag 
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5” x 8” and 7%" x 8" —76 HP. 


Brief Specifications 


Size, Bore x Stroke (Duplex) inches 


Liner Sizes inches 
Rated Speed 
Recommended Brake Horsepower at Rated Speed 
Theoretical Displacement (Piston Rod Deducted 
with Full-Size Liners at Rated Speed) g. p. m. 
p. s. i. 
p. s.i. 


Maximum Working Pressure with Full-Size Liners 

Rated Fluid-Chamber Pressures: Suction 
Discharge 

Over-all Length (including Steel Skids) 

Over-all Length (less Skids) 

Over-all Width (including Pinion Shaft Extension) 

Over-all Height (including Steel Skids) 

Weight Mounted Steel Skids: Domestic 


Export pounds 


5x8 
334, 4, 44, 5 
80 
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540 
900 
1,800 
8‘10" 
80” 
32" 
32%" 
5,175 
5,575 


Additional information upon request. 


WILSON-SNYDER MANUFACTURING DIVISION 


OIL WELL SUPPLY COMPANY 


BRADDOCK, PA. 


meal tS 


35 E. WACKER DRIVE, CHICAGO Il, 
N. MAIN and ALAMEDA STS., LOS ANGELES 54, CALIF. 


‘ 4 q s s 
| I: I: | 
» ) a a 4 


73x 8 

536, 6, 634, 7, 7% 
80 
76 


ILLINOIS 
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CEFECT OF ANILINE POINT VARIATION OF OILS 


ON CHARACTERISTICS OF BUNA- 


} EXCLUSIVE | Ir HAS been pre- 
viously shown by 
Fraser’ and by Carman, Powers, and 
Robinson*® that the 
olume increase of 
ynthetic rubber 
ompouods, when 
mmersed in petro- 
leum oils and allow- 
ed to reach equilib- 

im, is a logarithm. 

function of the 
iniline point or the 
iscosity - gravity 
onstant of the oil. 
These two factors 
ire about equally re- 
iable as criteria for 
redicting volume increase, but since the 
iniline point is much simpler to deter- 

\ine it has come to be accepted as a 
tandard method of specifying the be- 
iavior of synthetic rubber compounds in 
nineral oils. The lower aniline point oils 
produce a higher degree of volume in- 
crease. 

The American Society for Testing Ma- 
terials has adopted three specific petro- 
leum base oils as standard immersion 
media representing the entire range of 
aniline points normally encountered in 
lubricating and hydraulic oils for me- 

hanical devices incorporating resilient 
parts. These oils have been designated 
ASTM No. 1, No. 2, and No. 3 oils, the 
numbers being in descending order of 
iniline points. Further specifications 
ASTM D471-43 T, Sec. 3(c) )* of these 


ils include: 


J. A. Tallant 


Saybolt 
universal Aniline Flash 
Oil viscosity point point 
ASTM No. 1..... 98+5sec.* 1224+4°C. 470°F. min. 
ASTM No. 2..... 10045sec.*  93+43°C. 475+10°F. 
ASTM No. 3. 155+5 sec.f 69.5+1.5°C. 330+ 5°F. 


*Measured at 210°F. 
tMeasured at 100°F. 


lo illustraté these points, two conven- 
tional and typical nitrile rubber (buna- 
\) compounds have been chosen,-one of 
Hycar OR-15, an extremely oil resistant 
ynthetic rubber, and one of Hycar OR- 


*John A. Tallant pursued mechanical engi- 
neering courses at Cornell University and the 
University of Illinois, receiving his degree from 
the latter in 1927. After brief employment with 
he Burlington R.R.and with United Engineers 
nd Constructors, Inc., Philadelphia, he joined 
the Phillips Petroleum Company organization in 

/33, in the mechanical laboratory of the lique- 
fied petroleum gas (Philgas) division at Pontiac, 
Michigan, later serving as manager of the lab- 
ratory. In January, 1942, Tallant was trans- 
ferred to the staff of Hycar Chemical Company, 

concern jointly owned by Phillips and The 
B. F. Goodrich Company, and engaged in the 
manufacture and marketing of crude special- 
purpose synthetic rubbers. As manager, Tech- 
nical Data Service of Hycar, Tallant has edited 
several technical bulletins and manuals on syn- 
thetic rubber, and written articles for trade 
magazines. 
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RUBBERS 


By JOHN A. TALLANT*, Hycar Chemical Company 


25, which is more noticeably affected by 
petroleum products, although still quite 
resistant to them. Both compounds were 
loaded with 60 parts of carbon black, of 
the semi-reinforcing furnace type, per 
100 parts of Hycar, by weight. Neither 
stock contained any softener, to avoid 
complications caused by extraction or 
volatility of softener that would result in 
a negative volume change. The com- 
pounds were cured with sulphur in the 
conventional manner and the test pieces 
were vulcanized 30 minutes at 310°F. 
The Hycar OR-15 compound was de- 
signed 1275-HCR-331 and the OR-25 


compound 1275-HCR-332. Original phys. 
ical properties are given in the table he. 
low, all tests being conducted in accord. 
ance with ASTM standards. (D412-4], 
D314-39, D395-40T) . 


Oil bath for immersion tests on syn. 
thetic rubber compounds. The com. 
plete bath is divided into several inde. 
pendent compartments so that tests 
ean be run simultaneously at several 
different temperatures. Each test tube 
is tagged with the identity of the me- 
dium, the stock under test, and time 
and temperature of the immersion, 
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Today, Humble laboratories are perform- 
ing miracles in the development of Rust-Ban 
products to meet urgent war needs. There is 
a Rust-Ban protective coating for practically 
everything — from the heaviest structural 
steel jobs, down to minute precision parts. 


Global war constantly presents new problems to our research chemists. In solving 
these problems they are creating new and improved Rust-Ban products to serve you 
with even greater efficiency after the war. 


For more information consult your nearest Rust-Ban marketer. 


RUST-BAN is sold by: Colonial Beacon Oil Co., New York City, Standard Oil Co. of Pennsylvania, Philadelphia, Pa., 
Standard Oil Co. of New Jersey, New York City, Standard Oil Co. of Louisiana, New Orleans, La., Humble Oil & 
Refining Co., Houston, Texas, The Carter Oil Company, Tulsa, Okla., Standard Oil Company (Ky.), Louisville, Ky., 
Gilmore Oil Company, Los Angeles, Cal., Standard Oil Company (Ohio), Cleveland, Ohio, Penola Inc., Pittsburgh, 
Pa., and Imperial Oil Ltd., Toronto, Canada. 


RUST-BAN—First Line of Defense Against Rust || 
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Ultimate tensile strength, 1275-HCR-331 1275-HCR-332 
Ib. per , _ eee peat veets «nae en aries 2700 2250 

Ultimate elongation, per cent..................... 250 220 

ONIN is 0 Dh v cdccvacecsdecckaasssdees 68 69 

Per cent compression set, ASTM—Method B....... 14 il 


Duplicate test specimens, cut from the same vulcanized 
sheets, were then immersed in four different oils for periods 
of 70 hr. at both 70°F. and 212°F. The three standard 
ASTM oils were used and, in addition, a fourth oil having 
a still lower aniline point. The actual oils used and their 
aniline points were as follows: 


Actual 

ASTM number Trade number aniline Ye 
MR ora tian raonamaasnesasa'ewsenasioonausion Esso no. 100 © 256°F. 
RN MN Biss Rad ees anaes ons. cdapencanan Sun XX cable oil —205°F. 
CE EIR RES SRN 5 AS RS Circo light oil 160°F. 
REO RE ER Re Se ae. Kerosine 148°F. 


There are other commercially available oils, of course, 
that meet these same specifications. 

Standard test specimens were used for determinaiton of 
volume change, as specified by the ASTM Standards on 
Rubber Products, D471-43T. These are 1-in. by 2-in. by 
0.075 + 0.005-in. pieces, cut longitudinally from vulcanized 
sheets. In this connection, it should be pointed out that the 
size and shape of the test specimen has a decided effect on 
volume change, the ratio of surface area per unit volume be- 
ing of utmost importance. Therefore, it is essential that 
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The above pictured Hudson induced draft cooling tower, designed to cool approximately 
30 million gallons of water per day under adverse Gulf Coast atmospheric conditions, is 


installed in the Great Southern Corporation Aviation Gasoline plant on Corpus Christi Bay. 


The distinctive Hudson quality features in design and construction which resulted in the 


selection of a Hudson Tower for this installation, assures long, low-cost, trouble-free operation. 


HUDSON ENGINEERING CORPORATION 


Fairview Station, Houston, Texas 
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Many are welding all refinery and 
line pipe joints using WEDGE Chill 
Rings with the patented SPLIT Fea- 
ture and doing it CHEAPER and 
BETTER. There is no more guess 
work about spacing and alignment. 
The alignment is practically auto- 
matic, the operator slips the second 
section on the ring without the use 


ap Split Feature 
i cated Potented 


of clamps or guides. WEDGE Chill 
Rings REINFORCE the joints so that 
it is safe to use LIGHTER walled 
pipe. Welding of joints can be done 
faster and better by less skilled help. 
it pays to weld pipe joints with 
WEDGE Chill Rings. Write. 


Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Ave., Cleveland 5, Ohio 


»WEDGE | 
) Sid CHILL RINGS 4 
>SAVE MONEY 
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standard test specimens be used. This 
entire subjectis discussed at some length 
by Juve and Garvey.’ 

Seventy hours was used as the length 
of the immersion period, as this time is 
rapidly becoming standard in the indus- 
try and is used in the ASTM-SAE specif- 
ications for Automotive Rubber Products 
(D735-43T). Although it cannot be said 
that equilibrium will be reached within 
70 hr. in all cases, it is closely approach- 
ed and results obtained are consistent 
and reproducible. 

The immersions were carried out by 
placing the test specimens in test tubes 
having an outside diameter of 38mm. and 
an overall length of 300mm., tightly fit- 
ted with a cork stopper and a reflux con- 
denser, containing 150 ml. of the par- 
ticular immersion medium. The test 
tubes were then placed in a special 
oil bath, the top of the bath forming a 
supporting rack for the tubes. The oil 
used in the bath is a high-viscosity, non- 
volatile mineral oil with extremely high 
resistance to oxidation. Heating elements 
are thermostatically controlled and the 
oil is circulated throughout the bath to 
insure uniform and accurate tempera- 
tures. 

After immersion, the volume increase 
was determined by the water displace- 
ment method, as described in the ASTM 
standards (D471-43T, Sec. 8 (a) ). Ten- 
sile strength, elongation and durometer 
hardness were also determined, the first 
two properties in accordance with ASTM 
D471-43T, Sec. 8(c). 


@ Results and discussion. In Fig. 1, the 
aniline points of the four oils are plot- 
ted against the logarithms of per cent 
volume increases of the two compounds 
after immersion for 70 hr. at both 70°F. 
and 212°F. Compound 1275-HCR-331 
actually showed a slight negative volume 
change, or shrinkage, after immersion at 
212°F. in the ASTM No. 1 oil (aniline 
point 256°F.). This could be experi- 
mental error. Other evidences, however, 
is that the straight line relationship be- 
tween the logarithm of the volume in- 
crease and the aniline point of the oil is 
destroyed as volume increase approaches 
zero and tends to become negative. 
Shrinkage is entirely possible in this 
particular compound, for the basic syn. 
thetic rubber is extremely resistant to 
the oil and, despite the absence of ex- 
tractable softeners, there are other in. 
gredients present, such as anti-oxidant, 


- accelerators, and activators, which may 
be extracted by hot oil of a high aniline 


point. 

In Fig. 2, to illustrate the effect of 
softener extraction, aniline point is plot- 
ted against volume decrease of two addi- 
tional Hycar OR-25 compounds contain- 
ing 30 parts, per hundred parts of Hycar 
by weight, of extractable softeners. There 
is every reason to believe that these 
curves extend past the abscissa into the 
region of low volume increase, for the 
volume change is still the difference be- 
tween swell and extraction. Just how 
these curves and the logarithmic curves 
of positive volume change merge should 
provide an interesting subject for fur- 
ther work. 


Change in durometer hardness of com. 
pounds 1275-HCR-331 and 332 after 79 
hr. immersion at 212°F. has been plotted 
against aniline points in Fig. 3. Altho 
the limits af accuracy of the durometer 
are rather wide, as compared to volume 
change determinations, previous work 
has strongly indicated that the relation. 
ship between hardness change and api. 
line point is a straight line function. Sim. 
ilar data for 1275-HCR-331 and 332 after 
immersion at 70°F. were not plotted, for 
the hardness changes in all cases were 
less than possible experimental error, 
Theoretically, the curves would slope in 
the same direction as those for the 
212°F. immersion, with maximum hard. 
ness change of plus or minus | point, 

Tensile strength and elongation of 
compounds 1275-HCR-331 and 332 were 
so little affected by any of the immer. 
sions that the data will not be presented, 
No relationship between aniline points 
and the effect of oils on tensile strength 
or elongation could be established and 
examination of similar data on other 
compounds provided further confirma. 
tion of this. It has been established, how. 
ever, that oils containing high percent 
ages of aromatic hydrocarbons do havea 
definite deteriorating effect on both ten- 
sile strength and elongation. 

This brings up one additional point’ 
that should be discussed. Although it 
has been shown that the aniline point of 
a petroleum base oil is a satisfactory eri- 
terion of the oil’s effect on the volume 
increase of a synthetic rubber compound, 
the presence of disproportionate amounts 
of aromatic, olefinic, or naphthenic hy- 


drocarbons in an oil may cause it to have. 


a more severe effect on synthetic rubber 
compounds than would be indicated by 
its aniline point. 

@ Conclusions. The use of aniline 
points of mineral oils in specifying the 
behavior of synthetic rubber compounds 
upon immersion in the oils, appears to 
be entirely justified. In addition to the 
aniline point of the oil, the time and tem- 
perature of the immersion must be speci- 
fied. Obviously, the oil and the time and 
temperature conditions should be select- 
ed with due regard to the conditions that 
the synthetic rubber will encounter im 
actual service. 

The volume change and _ hardness 
change of buna-N compounds can be 
closely controlled, by selection of the 
proper base material and by proper com 
pounding, as regards immersion in one 
specific oil. If tests are to be made i 
two or more oils of varying 
points, limits of swell and shrinkage, and 
of hardness change, must be set in a¢ 
cordance with the relationships that have 
been established. 

The higher aniline point oils have 
little or no solvent action on buna-N 
compounds and these rubbers can read- 
ily be compounded to have negligible 
swell in oils with aniline points as low 
as 125°F. 

1. Carman, Powers, and Robinson, Ind. & Eng. 

Chem. 32, 1069 (1940). 

. Fraser, Ind. & Eng. Chem. 32, 320 (1940). 
’ ASTM Standards on Rubber Products, F 
ruary, 1944. 


_ Juve and Garvey, Ind. & Eng. Chem. 34, 1816 
(1942). xe 
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Keep Engines Running 


at Maximum Output—with Minimum Trouble 












The chips are down. American Industry faces tenance. Equip each one NOW with Protecto- 


its most crucial test. Production facilities are motor Intake Filters. Stop trouble where it fre- 
strained to the utmost. Production equipment quently starts — in abrasive dust that wears 
must be at peak efficiency. reciprocating parts and clogs valves, reducing 

production as it increases chances for trouble. 
Be sure all Diesels, compressors and pumps are Keep ‘em running, America—equip with Pro- 


equipped for maximum output, minimum main- tectomotors NOW! 


\ MODEL DS SILENCES, FILTERS AIR 
TO ENGINE INTAKE 
| 3 























WHY aT saror ean Prensa hy 
The Model DS Protectomotor is the only de- 
vice that not only prevents the intake of dust 
to air-breathing machines, but also silences the 
intake sound. It provides constant efficiency 
throughout operating period and less restric- 
tion than any other air filter. 


Construction is simple, rugged and effective, 
possessing many exclusive, patented features 
and special advantages. 


A. Series of cylindrical rectifying chambers of scientific 
diameter to length ratio which smooths out sound 
waves. 

Dry Feltex Filtering Medium 99.8% efficient. 

Radial Fin Construction. Permits large area of filter- 
ing medium to occupy smallest possible space. 

Rigid, galvanized mesh frame. 

Reinforcing tube. The Model DS Protectomotor is 
“built like a battleship.” 


mo ne 


MODEL D INTAKE FILTER (Left) extensively 
used on intake of engines and compressors 
where noise elimination is not important. 
Same construction as Model DS except for 
silencing feature. 


- Representatives in Principal Cities 











SLIGHTEST TRACES OF OIL REMOVED FROM AIR TRANS- 
MISSION LINES WITH LATEST PROTECTOMOTOR, MODEL 
AAPHS PIPE LINE FILTER. Stoynew engineers have designed an 
entirely new type pipe line filter, now used extensively for the pro- 
tection of delicate air-powered control devices. This new filter, the 
Model AAPHS, prevents passage of the most minute traces of vapor 
ized oil. The AAPHS is actually a ‘‘super'’ filter, used in most appli- 
cations as the final of two or more stages of filtration. Construction 
Features: (1) inlet; (2) baffle; (3) Solid Feltex Disc through which all 
, air must pass; (4) carrier tube; (5) outlet; (6) shell; (7) drain cock. 
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CHEMICAL UTILIZATION OF NATURAL GAS. 


ALLL things, the ancient philosophers 
believed, could be expressed in terms 
of four elements: Fire and water, earth 
and air. Today we still find it convenient 
to use two fundamental concepts, matter 
and energy, although Einstein has taught 
us they are but differing aspects of a 
single entity. Natural gas is important 
primarily as a source of energy, a con- 
venient fuel, and only in a relatively 
minor way as matter to be used or trans- 
formed. It is with this minor use of nat- 
ural gas that the present report is con- 
cerned, with what one can do with nat- 
ural gas besides burn it. 

To say that the annual production of 
natural gas is of the order of four tril- 
lion cu. ft. may give some idea of the 
amount of matter with which we are 
concerned. It may be helpful to point out 
that this quantity of gas weighs about 
100,000,000 tons and thus on a weight 
basis the natural gas industry has an an- 
nual production about equal to that of 
the steel industry. 

Chemically speaking, natural gas is a 
mixture of compounds, predominantly 
hydrocarbons, but with minor compo- 
nents including nitrogen, carbon dioxide, 
hydrogen sulphide, and traces of other 
sulphur compounds, and occasionally 
helium. So far as the writer knows, nat- 
ural gas is never prized for its nitrogen 
content and natural-gas nitrogen would 
be used chemically only when it hap- 
pened to be mixed with atmospheric 
nitrogen, the mixed nitrogen being ob- 
tained from products of natural gas com- 
bustion. Some natural gas is very rich 
in carbon dioxide and such natural gas 
has been processed for the production of 
solid carbon dioxide, so-called dry ice. 
Hydrogen sulphide is an objectionable 
component whose removal has been prac- 
ticed for some time. Very recently, hydro- 
gen sulphide removed from natural gas 
has been treated for the production of 
elemental sulphur. Although the amount 
of sulphur produced in this way is quite 
small compared to the total sulphur pro- 
duction, the operation is of great interest 
and may be practiced on a larger scale 
in the future. 


THE remaining minor component, he- 
lium, has had considerable publicity be- 
cause of its use in lighter-than-air craft. 
When war-secrecy restrictions have been 
lifted we may learn how large a part the 
helium-inflated units of our navy played 
in winning the battle of the Atlantic. 
This committee has a special interest in 

*A report to the technical and research com- 


mittee, Natural Gas Department, American 
Gas Association. 
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helium because much of the research 
carried on by the Bureau of Mines in co- 
operation with the American Gas Asso- 
ciation under the sponsorship of this 
committee was done at the Amarillo lab- 
oratory established as part of the helium 
program; and it was to increase helium 
production that the personnel formerly 
occupied in such research was transfer- 
red. Helium has other uses perhaps less 
spectacular. A synthetic atmosphere con- 
taining helium instead of nitrogen has 
been found particularly useful for deep 
sea divers and others whose work in com- 
pressed air exposes them to the occupa- 


ERRORS: 
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Ways natural gas is 
used in addition to 
its function as fuel 


and source of energy. 
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tional disease called “the bends,” which 
is due to solution of nitrogen in the blood 
when the worker is exposed to the high 
pressure followed by bubble formation as 
the nitrogen comes out of solution when 
the worker returns to a normal pressure 
environment. Helium has also been sug- 
gested as a component of anesthesia mix- 
tures and experiments with such mix- 
tures have been carried on in hospital 
operating rooms. By keeping the atmos- 
phere away, a protective blanket of he- 
lium has also made possible a successful 
process for arc-welding magnesium, 
which is so active chemically that it com- 
bines not only with oxygen but also with 
nitrogen at welding temperatures. 

The hydrocarbons that are the prin- 
cipal components of natural gas are com- 
posed of carbon and hydrogen, the car- 
bon making up 75 per cent by weight of 
methane, the simplest, and greater pro- 
portions of the other hydrocarbons. By 
far the most important of the chemical 
uses of natural gas from the standpoint 
of volume is the manufacture of carbon 
black and this is also the oldest use of 
natural gas as a source of matter rather 
than energy. Hundreds of thousands of 
tons of carbon black are produced each 
year from hundreds of billions of cu. 
ft. of natural gas. The carbon black in- 


By BENJAMIN MILLER 
Institute of Gas Technology 


dustry has been in existence for many 
years but it is still changing and yill 
doubtless continue to change. A defini- 
tive study of the chemical utilization of 
natural gas must include consideration 
of the carbon black industry. The de. 
velopment of the carbon black industry 
indicates certain trends and illustrates 
certain economic factors that will be im- 
portant to a greater or lesser extent in 
the development of any other industry 
based on natural gas as a raw material, 

Several processes are in use for the 
manufacture of carbon black, but until 
recently the channel process accounted 
for all but a small fraction of the total 
production. One distinguishing feature 
of the channel process is the small yield. 
Less than 5 per cent of the carbon in the 
gas is recovered as carbon black. This 
low yield has several effects. It makes 
it necessary to use large volumes of gas 
to produce channel-process carbon black 
at a commercial rate. As the price at 
which the product sells is relatively low, 
that is, a few cents per lb. for the great 
bulk of it, only low-priced gas could be 
used. The money yield as well as the 
material yield being low, the use of nat- 
ural gas as a raw material for channel- 
process carbon black came to be con- 
sidered an inferior use. The carbon black 
industry had to move away from a local- 
ity as soon-as the price at which natural 
gas could be sold there for fuel became 
greater than its value for carbon black 
manufacture. In some states the use of 
natural gas for carbon black manufac- 
ture was restricted by law. 


OTHER processes were developed 
that produced more pounds of carbon 
black per M. cu. ft. but the carbon black 
produced by these other processes was 
less desirable for the major carbon black 
market, that is, for use in rubber tires. 
The shift from natural rubber to syn- 
thetic rubber changed the picture. Car- 
bon black made by other processes, no- 
tably by the furnace process, was found 
to be relatively more suitable for use 1 
synthetic rubber tires than it had been 
for use in natural rubber tires. The spec- 
tacular growth of the synthetic rubber 
industry was accompanied by a less pub- 
licized but tremendous increase in 
production capacity for furnace-type 
carbon black. 

Furnace-type carbon black can be 
made in yields of 25 per cent and higher 
rather than 5 per cent or less. Thus, i 
sofar as furnace black can serve pur 
poses formerly exclusively served by 
channel black, the carbon black indus 
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Unibestos, being sectional for vir- 
tually all size pipes, greatly simpli- 
fies the application of insulation to 
bends and elbows. You simply 
mitre sectional Unibestos to fit—the 
fibrous nature of the material used 
in Unibestos (amosite) makes for a 
more perfect seal; eliminates much 
of the need for filling in with plastic 
—requires only a surface applica- 
tion to finish it off in a neat, clean 
and efficient job. 


UNION ASBESTOS 
MEANS PROGRESS IN INSULATION 
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try takes on a new aspect, If five times 
as much product can be made per unit 
of gas consumed, the value of natural 
gas for carbon black production may in- 
crease considerably before it hits the 
ceiling imposed by the market value of 
the carbon black produced. Further- 
more, the high material yield makes it 
very difficult to consider the production 
of furnace-type carbon black an eco- 
nomic waste. It may even be that the pro- 
duction of furnace-type carbon black will 
some day be looked upon as a superior 
use of natural gas. 

Another important effect is that the 
amount of gas required for a commer- 
cial size plant is much less. A furnace- 
type carbon black plant using 5,000,000 
cu. ft. of natural gas per day is quite 
large enough to be practical. 

Both furnace black and channel black 
are made by partial combustion of nat- 
ural gas: Other methods: for producing 
carbon black involve thermal decom- 
position of natural gas, carried on in 
such a way that no combustion products 
are mingled with the carbon black, 
though heat for the decomposition is 
generated by combustion. There are va- 
rious modifications of this general proc- 
ess, and the products of the various 
modifications have properties differing 
from channel black and from furnace 
black, and among themselves. Uses for 
these thermal decomposition carbon 
blacks have also increased. The thermal 
decomposition process also produces hy- 





drogen, and in some cases the hydrogen 
is considered the main product and the 
carbon black the by-product. There will 
be more about hydrogen from natural 
gas later. 

Although the differences among the 
various carbon blacks are of great im- 
portance in connection with their several 
uses, for the present report it suffices to 
point out that the various types are not 
completely interchangeable and there- 
fore price differentials exist and can be 
maintained. Research by the various con- 
suming industries is stimulated, however, 
by such price differentials because the 
consumer has an incentive to modify his 
process so as to be able to use the cheap- 
er carbon blacks, which are those made 
in higher yields. Also, the producers of 
the lower-priced carbon black are stimu- 
lated by price differentials to do research 
looking toward more nearly perfect con- 
trol of the properties of their products 
so as to make them suitable for more 
varied uses. It seems inevitable that as 
a result of these developments the aver- 
age yield of carbon black from natural 
gas will increase. This will tend to make 
the cost of the gas itself a less important 
factor. Furthermore, if yield increases 
it becomes possible to think of making 
carbon black near the point of consump- 
tion rather than where the gas is cheap- 
est. The cost of shipping carbon black 
from the points where cheap natural gas 
is available to the consuming centers may 
exceed the cost of the gas from which the 
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a crack-proof white surface. Easy to 
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measurements with fewer errors. Designed 
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protected by raised steel markings and 
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carbon black is made, particularly in the 
case of high-yield processes. It would 
probably be feasible to make carbo, 
black near the center of the consyumj 
market if the yield were 30 lb. ae 
cu. ft. because the cost per M. cu. ft, of 
moving natural gas by pipe line to a cop. 
suming center would probably be 
than the cost of moving 30 lb. of carbon 
black. 


IT is thus possible to discern two op- 
posing tendencies. As yield is increased 
the amount of gas required for commer. 
cial operation decreases so that more |p. 
cations become possible sites for car. 
bon black plants. On the other hand, as 
the yield increases there should be , 
tendency to move the gas to the consum. 
ing market and produce carbon black 
close to the market. There is also to be 
considered the matter of by-products or 
concurrent products. It was mentioned 
above that hydrogen is produced along 
with carbon black by some processes and 
the hydrogen may be used in ways to be 
discussed below. Now the amount of gas 
necessary for such a commercial opera- 
tion may also be relatively small, of the 
order of 5,000,000 cu. ft. per day. Utili- 
zation of the hydrogen may restrict the 
location of the plant, however, for hydro. 
gen is relatively costly to transport, but 
there may be locations where both car. 
bon black and hydrogen can be utilized. 
The possibility exists of producing other 
by-products along with carbon black. 
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DESIGN FEATURES: 
Rigid Construction, Positive 
Spring Tension, Stainless 
Steel Channel-Beam Frame, 
Plain or Threaded Bushings, 
15 Standard Spring Combi- 


nations, Phenol Fiber Insu- 
lation, 








THE CHANNEL-BEAM FRAME...BY FEDERAL 


You can swing forty pounds from the free end of this jack without 
bending it from the horizontal. 


Because . . . Federal has taken sturdy stainless-steel and die-drawn it to 
form a rigid channel-beam jack frame, instead of the bend and spot weld 
method of construction normally used. 


This rigidity is all-important in a jack — not only in supporting heavy 
cable harnesses, but allowing the spring nests to provide positive tension 
on the plug . . . even though worn from years of constant service. 


Jack springs are of nickel silver and the palladium crossbars assure 
positive contact at all times. 


Federal’s jacks are available with either plain or threaded bushings in 15 
different spring combinations, including all of the more commonly used 
arrangements. Additional combinations can be provided where needed. 


When required Federal’s jacks can be supplied fungus and moisture 
proofed. 


Another superior communications component by Federal, and another 
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Refining 


This is more likely to come about if the 
higher hydrocarbons are used as raw ma- 
terial. It is quite possible to conceive of 
a process in which ethane-propane mix- 
ture from a natural gasoline plant will 
be partly converted into carbon black, 
the remainder being a gas having a rea- 
sonably high heating value so that it may 
be put in pipe lines for transportation 
to fuel markets. 

Two further possibilities deserve con- 
sideration. Where furnace-type black is 
produced, the tail gas has so low a heat- 
ing value that it cannot be economically 
placed into pipe lines for transportation 
to distant fuel markets, and generally 
there is very little use for it as a source 
of energy at the point of production. Near 
a consuming center, however, a large 
volume of low heating value gas may be 
valuable, so that it may become eco- 
nomically feasible to utilize the tail gas 
from a partial combustion carbon black 
process as a source of heat or of mechan- 
ical energy. Then consideration of eco- 
nomic waste could be entirely eliminat- 
ed. The possibility therefore exists that 
gas may be transported from a location 
at which its use for carbon black manu- 
facture would be uneconomical to an- 
other location and there converted into 
carbon black, and the tail gas utilized so 
as to make the entire process efficient in 
material use as well as economic. 


N ATURAL gas is not the only possible 
source of hydrocarbons from which car- 
bon black can be made. It is known that 
carbon black is made from acetylene in 
Canada, the acetylene being derived 
from calcium carbide made in electric 
furnaces from coke and limestone. In 
England and Germany, according to pub- 
lished reports, carbon black is made from 
naphthalene or other hydrocarbons de- 
rived from coal by carbonization. Al- 
though it does not seem that electric fur- 
nace acetylene or coal carbonization by- 
products are likely sources for carbon 
black in this country, there is the possi- 
bility that carbon black will be made 
from hydrocarbons derived from petro- 
leum. There have been published reports 
that carbon black has been made, on an 
experimental scale, at least, from liquid 
hydrocarbons derived from petroleum. 
The cost of liquid hydrocarbons avail- 
able for carbon black manufacture has 
probably been too high to make such 
a process economical] if consideration be 
given only to raw material. If yields of 
carbon black sufficiently high can be ob- 
tained from low-priced liquid hydrocar- 
bons, however, the saving in transporta- 
tion costs may make production of car- 
bon black from liquid hydrocarbons at 
points near consuming markets an eco- 
nomic possibility. Furthermore, hydro- 
carbon gases derived from petroleum are 
available at oil refineries, some of which 
are near carbon black markets. Produc- 
tion of carbon black from refinery gases 
at such locations appears to be a possi- 
bility under some conditions. 

It has already been mentioned that the 
shift from natural rubber to synthetic 
rubber has had considerable influence 
on the carbon black industry and has 








caused increased demands for carbon 
blacks other than channel black. This jg 
not to say that channel black is not used 
with synthetic rubber; on the contr, 
the demand for channel black has algo 
increased, but not to so great an extent 
When natural rubber is once more avail, 
able in quantity, will channel black re. 
gain its predominant position or will the 
improved position of other types of car. 
bon black be maintained? Any answer 
to this question must be based on some 
assumption as to the future relation be. 
tween natural and synthetic rubber pro. 
duction. It seems fairly certain, however, 
that manufacturers of other types of car. 
bon black will succeed, at least to some 
extent, in modifying their products to 
make them usable with natural rubber 
to a greater extent than was the case in 
the past, and the rubber manufacturers 
will undoubtedly develop means of com. 
pounding natural rubber to take advan. 
tage of the desirable attributes of al] 
types of carbon black. Although any pre. 
diction on the relative importance of 
natural and synthetic rubber in the fu. 
ture would be extremely hazardous, it 
seems safe to predict that the total con. . 
sumption of rubber of all kinds will in 
crease steadily in the immediate post- | 
war period, so that the market for carbon 
black afforded by the rubber industry ~ 
should be expected to increase. It is also — 
quite likely that there will be expansion 
in the demands for carbon black for oth- 
er purposes and that these will be stimu. 
lated by research and development work 
that the carbon black manufacturers -will 
initiate to expand their markets. 

Taking all the foregoing into consid= 
eration, it would appear that greater pro 
duction of carbon black is to be expected” 
in the future, but that on the average, the 
number of pounds df carbon black ob- 
tained per M. cu. ft. of natural gas will 
also increase, and other raw materials 
may be used, so that the total quantity 
of natural gas used for carbon black 
production may even decrease. Further- 
more, the newer processes for carbon 
black production may make possible the 
the use of. gas that could not formerly 
have been considered for this purpose 
because the amount available was in- 
sufficient for commercial operation. Thus 
it is reasonable to expect that carbon 
black production will take less natural 
gas that might otherwise go into pipe 
lines in the future than it has in the 
recent past. 

One other point seems worthy of at- 
tention. In some places sour natural gas 
has been used for carbon black produc- 
tion though sweet natural gas could not 
be so used. At least one large producer 
of carbon black planned to treat sour 
gas for hydrogen sulphide removal be- 
fore using the gas to make carbon black. 
Although the plan seems to have been 
abandoned, the very fact that it co 
be seriously considered indicates that the 9 (@i 
cost of hydrogen sulphide removal has 
so greatly decreased that the distinction 
between sour gas and sweet gas with 
gard to their use as raw material for ca 
bon black manufacture should be 1 
examined. 
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N. matter the requirement, there's a 
Westcott Iron Body Valve designed for the 
purpose. And ALL Westcott Valves have these 
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wide open or closed . . . V-V packing, self-ad- 
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THE production of hydrogen by ther- 
mal decomposition of natural gas with 
concurrent production of carbon black 
may be considered from the standpoint 
of the carbon black being the principal 
product or the hydrogen being the prin- 
cipal product. At least one such opera- 
tion has been going on for many years, 
the hydrogen being considered the prin- 


cipal product and being used in the man. - 


ufacture of synthetic ammonia. A plant 
using about 5,000,000 cu. ft. of gas per 
day and producing 100 tons of ammonia 
per day is definitely commercial. For 
such a plant the cost of the natural gas 
is secondary, for the value of the am- 
monia produced is so great compared to 
the value of the natural gas consumed. 
Low-cost natural gas is undoubtedly de- 
sirable but not necessary for such an 
operation, and if other reasons make it 
advisable, such a plant could be situated 
at a considerable distance from the pro- 
ducing wells. 

When the war emergency required a 
tremendous expansion of the production 
of ammonia from which to produce ni- 
tric acid for explosives, natural gas came 
to mind immediately as a source of the 
necessary hydrogen. The war emergency 
plants very largely used another process 
for hydrogen production, one in which 
natural gas is reacted with steam to form 
a mixture of hydrogen and carbon mon- 
oxide, the carbon monoxide reacting with 
additional steam to form carbon dioxide 
and more hydrogen, and the hydrogen 
and carbon dioxide then being separated. 


It has been stated that about one-half 
of the emergency synthetic ammonia is 
produced from hydrogen made in this 
way. Here again the cost of natural gas 
is not the most important factor, and 
plants may be situated at considerable 
distances from the producing wells. It is 
extremely doubtful that synthetic am- 
monia production will continue indefi- 
nitely at the peak wartime rate. When the 
production rate drops the consumption 
of natural gas for this purpose will drop, 
although there exists the possibility that 
some plants using natural gas as a raw 
material may continue to operate where- 
as other plants based on coal as raw ma- 
terial may shut down. 

The manufacture of hydrogen from 
natural gas by reaction with steam was 
first introduced into this country from 
Germany in connection with hydrogena- 
tion as a method of petroleum refining. 
Hydrogenation, in the sense of the con- 
version of low-gravity crude oil or of re- 
sidual oil to motor fuel by hydrogen ad- 
dition, has not come into extensive use, 
but hydrogenation as part of a process 
for manufacturing aviation gasoline has 
become of considerable importance and 
such hydrogen is largely made from nat- 
ural gas. The process involves an addi- 
tional reaction of normally gaseous ole- 
fins such as isobutylene and hydrogena- 
tion of the resulting liquid olefins. Two 
isobutylene molecules, or an isobutylene 
molecule and a normal butylene mole-. 
cule are caused to join, forming an eight- 
carbon-atom olefin that is then hydro- 
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In the Petroleum Industry, the ever present hazards from fire 
are too well known to gamble with. That’s why you'll find 
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genated to form an isomer of 
Generally a mixture of branched chain 
eight-carbon-atom paraffins is obtained, 
called hydrocodimer. 

For the manufacture of aviation gas. 
oline another process has been deve 
that uses isobutane extracted from nat. 
ural gas. This process is called 
tion. Isobutane is caused to react with 
butylene to form in one step branched. 
chain eight-carbon-atom paraffins. This 
process is preferred to the one previous. 
ly described because it is simpler and 
because the product is somewhat gy. 
perior. The demand for isobutane: for 
use in alkylation became so great that the 
supply available had to be augmented 
by converting normal butane to isobp. 
tane, the conversion process being called 
isomerization. The manufacture of ayia. 
tion gasoline therefore uses hydrogen de. 
rived from natural gas, isobutane ex. 
tracted from natural gas, and isobutane 
produced by isomerization of normal bu- 
tane extracted from natural gas. 


IN addition to alkylation with four-car: 
bon-atom olefins, it is possible to alky. 
late isobutane with olefins having fewer 
or more carbon atoms. This is not gen- 
erally practiced because the most effec. 
tive use of isobutane can be made when 
butylene is alkylated. When there is 
locally an excess of isobutane and a sup- 
ply of olefins other than butylene, how- 
ever, it may be more economical to alky- 
late the other olefins than to move the 
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The Worthington Type UHD Centrifugal Pipe- 
A ed 


Worthington originated the first cen- 
trifugal pump specifically designed 
and built for pipeline service..in 1926 


Since then, Worthington has built enough cen- 
trifugal pipeline pumps to pump oil in a single 
pipeline al] around the world. It can be fairly 
said that Worthington now offers you more 
pipeline pumping experience than any other 
pump manufacturer. 
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which provide rugged construction ... the best 
wearing materials . . . outstanding hydraulic 
design... are built into Worthington pumps. 


Write today for complete factsonWorthington’s 
new Centrifugal Pipeline pumps — or telephone 
our nearest district office. Worthington Pump 
and Machinery Corporation, Centrifugal Pump 
Division, Harrison, N. J. 
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Refining 


isobutane to a location in which there 
is excess butylene. 

The outstanding example from the 
natural gas standpoint is the production 
of isomers of hexane. This involves the 
reaction of ethylene with isobutane. Two 
general processes are in use, one of which 
produces principally 2-2, dimethyl bu- 
tane, also called neohexane; the other 
produces principally 2-3, dimethyl bu- 
tane. The production of neohexane was 
first establisHed on a commercial basis, 
but the production of 2-3, dimethyl bu- 
tane is more desirable. For this process 
ethylene is prepared by cracking pro- 
pane extracted from natural gas. Actual- 
ly a mixture of ethane and propane can 
be used as raw material. 

It is technically quite feasible to de- 
hydrogenate butane to form butylene 
and therefore aviation gasoline could be 
made from normal butane by dehydro- 
genating one part of it to form butylene 
and causing the butylene to react with 
isobutane formed by isomerizing another 
portion of normal butane. This process 
seems not to be practiced, however, at 
least not on a large scale. The reason is 
that butylene is available in large quan- 
tities as one product of the catalytic 
cracking of petroleum fractions. 

Another process, also called alkyla- 
tion, is the addition of an olefin hydro- 
carbon to an aromatic hydrocarbon. For 
example, propylene may be added to 
benzene to form isopropyl benzene, or 


cumene, which is an important compo- 
nent of aviation gasoline. Part of the 
propylene used in this operation is made 
by cracking butane extracted from nat- 
ural gas. 

Another method of converting natural 
gas hydrocarbons such as butane to avia- 
tion gasoline involves cracking to form 
olefins, then polymerizing the olefins. 
This method was one of the first used to 
convert normally gaseous hydrocarbons 
to liquids, but it is of less importance 
than others mentioned. Hydrogenation of 
the polymer improves the quality of the 
product. 

The future use of natural gas and hy- 
drocarbons extracted from natural gas 
for the manufacture of aviation gasoline 
on a large scale seems quite doubtful. 
Liberal estimates place the peace-time 
market for aviation gasoline at no more 
than 10 per cent of the wartime peak 
production. A large part.of the aviation 
gasoline is produced by catalytic crack- 
ing units and it may be that in the fu- 
ture most aviation gasoline will be so 
produced. There may be some produc- 
tion from butylene and isobutylene by 
addition and hydrogenation as described 
previously. 

Also some production of aviation gas- 
oline by alkylation from butylene and 
isobutane may continue. Oil refineries 
have always produced some isobutylene, 
butylene, and isobutane, however, since 
cracking was introduced and the produc- 


tion of such four-carbon hydrocarbons ig 
increased in the catalytic crackin , 
ess over what it was in the older thermal 
cracking process. From such considera. 
tions it would appear that natural 
would contribute very little to the Peace. 
time aviation gasoline market. Neyer. 
theless, some companies that have ayail. 
able large quantities of butane, isoby. 
tane, propane, and ethane are undoub. 
edly giving serious consideration to map. 
ufacture of aviation gasoline durin 
peacetime in competition with manufge. 
ture based on crude oil. Such operations 
are more likely to be carried on by com. 
panies engaged in oil refining as well, 


‘SYNTHETIC rubber, mentioned above 


- in connection with carbon black, is also 


important to the natural gas industry as 
a consumer of hydrocarbons extracted 
from natural gas. The greater part of the 
synthetic rubber is made by combination 
of butadiene and styrene. Butadiene js 
being made by dehydrogenation of bu. 
tane extracted from natural gas. Styrene 
is being made from ethyl benzene pro. 
duced by the alkylation of benzene with 
ethylene, the ethylene being produced 
by cracking of propane extracted from 
natural gas. Natural gas, however, plays 
but a minor part in the synthetic rubber 
program. Most of the butadiene has so 
far been made from ethyl] alcohol, and 
ethyl alcohol has also been used in mak. 


ing styrene from benzene; but ethyl al- 
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All ARMSTRONG BROS. Pipe Cutters are mac 
in all standard types. Each is a quality tool 
hardened steel pins and rollers. ‘‘Saunder Type 
—hardened end of thrust rod bears on insertes 
hard steel block (double life). In ‘Drop Forged 
and ‘‘Combination’’ types, which take either 1 of 
3 wheels, a replaceable hardened steel nut up 
thrust. In ‘‘Barnes”’ type thrust rod 
through drop forged steel section. 
ARMSTRONG BROS. Knife Blade Cuttel 
Wheels (smooth or knurled) have thin penetrat 

edges that hold their keenness because tb ; 
machined from special vanadium tool oats Sal 
ened and oil tempered. Fit all standard- pipe 
cutters... . Write for Catalog. 
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331 N. FRANCISCO AVE. « CHICAGO, U.S” 
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Worthington Angles are more 
accessible than other makes. Compare 
them point by point with other units. For inspection, adjustment, maintenance . . . accessibility 


"HOURS instead of DAYS for servicing!” 


Vertical scavenging cylinder, valves and Platform at front of engine F 
piston easily removed without disturbing places operator af correct posi- £ 
“any other parts, Does not block aisle space tion for fuel valve adjustment, : - 
‘between compressor frames. spark plug replacement or other Gavgeboard and control station 

work on power cylinders. at front of engine at eye level 


for operator convenience and 
ease of starting. 


en 


Magneto and lubricator easily Camshaft lifts out after 
remov- 
Scavenging crosshead accessible reached from wide aisle space. ing light cam box covers and 


through cover on side of scav- : eee GEGEN rots. 
enging frame. ae 





“= Large covers on both sides of 


main frame for access to main 


Large covers on both sides of com- and crank pin bearings. 


pressor frames for crosshead ad- 
justment or removal. 


i aed Wide aisle space unobstructed by nal 


Wide working space to remove P 


scavenging cylinders. 
compressor valves. 
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complete accessibility to the moving parts drastically re- Harrison, N. J. Worthington Pump and Machinery we 
We 


Owners also know when equipment can be easily taken Wweo RT ff ‘ Pe G e Qo tay 
cae “ => nk 


——— ee = 


The above picture tells the whole story. Study it critically; 


THE PETROLEUM ENGINEER, May, 1945 225 

















Refining 


cohol, although produced by fermenta- 
tion for the most part, is also made from 
ethylene manufactured from propane. Of 
the butadiene that is not made from ethyl 
alcohol, the greater part is produced 
from butylene, which as previously men- 
tioned is made by cracking oil, prima- 
rily by catalytic cracking. One of the 
largest butadiene-producing plants was 
originally planned to use butane as raw 
material. It was found, however, that suf- 
ficient butylene from oil cracking was 
available in the neighborhood for the 
planned butadiene output. As dehydro- 
genation of butane to butadiene requires 
the removal of twice as much hydrogen 
as dehydrogenation of butylene, the lat- 
ter is the preferred raw material. If it 


were not that butylene is in even greater 
demand for aviation gasoline there would 
probably be no production of butadiene 
from butane at all. Therefore, when the 
demand for aviation gasoline decreases 
and butylene becomes relatively plenti- 
ful, it is reasonable to suppose that bu- 
tadiene manufacture from butane will 
cease. The production of styrene using 
ethylene produced by cracking propane 
may continue, for the extraction of ethyl- 
ene from refinery gases is generally more 
difficult than the extraction of butylene. 
It is to be expected, however, that fur- 
ther developments in processing refinery 
gases will increase the amount of ethyl.- 
ene extracted, and thereby decrease the 
production of ethylene by cracking of 
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propane. The foregoing rests of 
on the assumption that synthetic rubhe 
production will continue on a large ges 
after natural rubber is again freely ay 
able. Of course, if the production of gy 
thetic should decrease, the demand 
natural gas hydrocarbons for use in gy 
— rubber production would be eyen 
ess. 

There have been considered go fg, 
non-fuel uses of natural gas for produce. 
tion of carbon black, synthetic 
aviation gasoline, and synthetic ral 
It has been pointed out that carbon blag 
production will probably increase 
that the amount of natural gas requipe 
for carbon black production will prob. 
ably decrease because greater efficies 
in production is to be expected and the 
tendency is toward the use of 
carbon black that can be made in 
yield. Synthetic ammonia production ¢. 
pacity increased enormously for war pur. 
poses, but such production will almost 
certainly be cut very drastically during 
peace time so that the amount of natural 
gas used as a raw material in synthetic 
ammonia production may be expected to 
show a marked decrease. Similarly, the 
production of aviation gasoline has in 
creased until present production capac 
ity is enormously greater than would 
have been considered possible a few 
years ago. Here again, peacetime de 
mand will be only a small fraction of the 
wartime demand, and because it is the 
marginal aviation gasoline that was made 
from natural gas, generally speaking, 
the use of natural gas as a raw material 
for aviation gasoline manufacture may 
be expected to decrease markedly if not 
to disappear entirely. The situation with 
respect to synthetic rubber is not §0 
clear. Synthetic rubber may continue to 
be produced in large quantities even 
after natural rubber becomes 
available, and the use of ethyl alcohol 
as raw material for synthetic rubber pro 
duction will decline. Nevertheless, the 
production of butylene by cracking ail 
will probably be more than sufficient to 


take care of any demand for butadiene 


for synthetic rubber. It seems safe to 
predict, therefore, that even if synthetic 
rubber production should maintain its 
present level or slightly increase, the 
amount of natural gas hydrocarbon 

as a raw material for synthetic 
production will probably decrease. 


THE non-fuel uses of natural gas 
far discussed have reached their peak of 
natural gas consumption or will s 

do so and in the immediate postwar p& 
riod such consumption will level off and 
decline. Other non-fuel uses of nai 
gas may be expected to become increa® 
ingly important. Of these the manufac. 
ture of chemical products for use a8 8 
vents and for the production of plastit, 
synthetic fibers, coating materi 

the like have had the most publicity a 
though very little definite factual infor 
mation about the hydrocarbon proces® 
ing operations is generally available, A 
half dozen companies are actively & 
gaged in the field of converting natural 
gas and natural gas hydrocarbons 
strictly chemical products, though 
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Refining 


latter are used by many other, companies 
for the production of a vast number of 
synthetic materials. 

In the discussion of such uses of nat- 
ural gas, it is necessary to distinguish 
carefully between natural gas and re- 
finery gases, the chemical industry that 
has grown up on the basis of refinery 
gases is already very large and growing 
rapidly. For the most part the olefins 
are the raw material of this industry. 
These olefins can be made from the nat- 
ural gas hydrocarbons and, as already 
mentioned, some of these are being made. 
It has been well said, however, that a 
synthetic can never supplant a by-prod- 
uct, it can only supplement it. Olefins 
are by-products of oil refining whereas 
they are synthetics when produced from 
natural gas. Those companies utilizing 
refinery olefins as raw materials may 
find it profitable to supplement their sup- 
ply by converting natural gas hydrocar- 
bons into olefins, whereas to compete 
with olefins that are by-products of oil 
refining by making olefins from natural 
gas hydrocarbons can be economically 
sound only under very special conditions. 
For the purpose of this report, therefore, 
it will be sufficient to point out that ole- 
fins can be made from natural gas hy- 
drocarbons and that they are starting 
points for a great variety of important 
chemicals but that such products are 
more properly considered chemicals de- 
rived from petroleum, rather than chem- 
icals derived from natural gas. 

Chlorinated hydrocarbons are among 
the most important solvents and are used 
very largely for cleaning of fabrics and 
degreasing of ‘metals. Some of these 
chlorinated hydrocarbons can be made 
as readily from olefins by addition of 
chlorine as from paraffins by substitu- 
tion of chlorine for hydrogen, so that 
they are made from both. Others can be 
produced more readily from olefins, but 
there are some that can be produced 
most economically from the natural gas 
hydrocarbons, and the use of natural gas 
hydrocarbons for the production of chlo- 
rinated solvents is growing and will prob- 
ably continue to grow. A large increase 
of chlorine-producing capacity was gen- 
erated by the war emergency and much 
of the new capacity was constructed in 
the Southwest near supplies of natural 
gas. It is to be expected that chlorine 
from these plants will be used to produce 
chlorinated solvents from natural gas in 
increasing quantities. 

A comparatively recent development 
has been the production of nitroparaffins 
by the vapor-phase reaction of nitric 
acid with propane. The nitroparaffins 
may serve as starting points for a large 
variety of organic chemicals, some ot 
which have not been commercially avail- 
able before, whereas others have been 
made by more roundabout processes at 
higher cost. Here again the cost of the 
propane is a relatively minor item, and 
the operation need not be conducted 
near the point of production of the pro- 
pane. 


@)XYGEN-CONTAINING organic com. 
pounds may be derived from natural gas 


hydrocarbons by controlled oxidation __ 
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with atmospheric air. The possibility of 
producing valuable materials using as 
raw material only natural gas and air 
has intrigued chemists for many years, 
but it was only within the last 20 years 
that a successful process was worked 
out. This process produces principally 
formaldehyde and methanol, although 
acetaldehyde and other minor products 
are also obtained. More recently another 
oxidation process has reached commer- 
cial stature. Its principal product is said 
to be acetic acid, starting material for 
acetate-type synthetic fibers and _ plas- 
tics. Butadiene, discussed above as prin- 
cipal intermediate in synthetic rubber 
production, contains no oxygen, but a 
new plant to produce it is said to employ 
the aldol process, and aldol is an oxygen- 
containing compound that can be made 
from natural gas hydrocarbons by a 
process involving partial oxidation. 

The total amount of natural gas and 
natural gas hydrocarbons used in these 
strictly chemical ways is not very great. 
It has been estimated that the prewar 
annual production of methanol, amount- 
ing to 20,000,000 gal., could have been 
produced from the gas from a single gas 
well of 10,000,000 cu. ft. daily capacity 
if conversion efficiencies were nearly 
perfect. Methanol production is now 
running at the rate of nearly 80,000,000 
gal. per year and of course not all of it 
is being made from natural gas. A recent 
estimate of the basic raw materials used 
to produce resins and plastics in 1941 in- 
cluded 690,000,000 cu. ft. of natural gas. 
Although the present production rate for 
plastics may be double that of 1941, and 
although plastic production may con- 
tinue to increase rapidly, it is obvious 
that plastics cannot for many years to 
come consume more than a very tiny 
fraction of the natural gas production. 
Other specialty chemicals made from 
natural gas and natural gas hydrocar 
bons will certainly be less important 
from the standpoint of gas consumption, 
although they may be very important in 
the general economy from the standpoint 
of the uses to which the products are put. 

It might be suggested that chemical 
utilization may conserve gas that would 
otherwise be lost or wasted. Insofar as 
the manufacture of strictly chemical 
products may be concerned, this could 
only be the case if relatively inexpensive 
manufacturing equipment can be used, 
if the cost of processing is quite low, and 
if the volume of gas required for a man- 
ufacturing plant is small. A simple oxi- 
dation process that produces a salable 
liquid product and otherwise meets these 
qualifications might be helpful from a 
conservation standpoint. Research to de- 
velop such a process would be required. 

This discussion of strictly chemical 
uses of natural gas will be concluded by 
mention of another avenue of approach. 
It was pointed out above that synthetic 
ammonia is being made from hydrogen 
produced from natural gas by a process 
that involves the intermediate produc- 
tion of a mixture of hydrogen and car- 
bon monoxide. Hydrogen and carbon 
monoxide can be used as the raw mate- 


_ part of the methanol now produée 


rial for synthetic production of meth 
as well as higher alcohols, and a. 

















made from a mixture of hydrogen ap 
carbon monoxide that is made, howeye 
in water gas machines. It has alreg 
been suggested that when the demap 
for synthetic ammonia decreases, partg 
the synthetic ammonia capacity wil] 
turned to the production of synthet 
methanol, for the plant requirements ap 
in some ways very similar. It is therefore 
possible to look forward to competitig 
within that portion of the synthet 
methanol industry based on natural ga 
with oxidation of natural gas being uge 
to produce methanol directly in g¢ 
plants, whereas in other plants natup 
gas will be used as raw material fro) 
which to produce a mixture of hydro 
and carbon monoxide from which meth 
nol will be produced. 


IN THE production of synthetic metha 
nol from a carbon monoxide-hydrogen 
mixture it is necessary to use quite 
pressures. In studying the effect of pres- 
sure changes on this reaction, it was dis- 
covered that liquid hydrocarbons could 
be produced at lower pressures. This was 
the starting point ‘of the Fischer-Tropsch 
process that has aroused so much inter- 
est in recent years. This process offers a 
means of converting natural gas into 
liquid hydrocarbons suitable for motor 
fuel and thereby a market that could ab- 
sorb the entire natural gas production. 
A complete discussion of the Fischer 
Tropsch process is outside the scope of 
this report, but it may be pointed out 
that if improvements thought probable 
by the more optimistic workers in this 
field should be realized, natural gas 
would become a more economical souree 
of motor fuel than petroleum. This proc- 
ess therefore deserves careful watching 
by those engaged in the natural gas in- 
dustry. 

The attempt has been made to point 
out those ways in which natural gas is 
used in addition to its principal use as a 
{uel and source of energy. The greatest 
weight has been placed on those uses 
that take the greatest volumes of natural 
gas and other uses have been mentioned 
rather briefly. It has been pointed out 
that the present principal uses as 4 
group will probably not consume 4s 
much natural gas in peacetime as they 
do at the wartime peak, that the minor 
uses will probably increase but cannot 
conceivably increase enough to become 
really important from the standpoint of 
natural gas consumption, and that chem- 
ical utilization by presently known proc- 
esses cannot be considered as a means to 
reduce waste of natural gas, though fur- 
ther research may lead to a process ap- 
plicable to gas that would otherwise be 
wasted. Finally, attention has been di- 
rected to the Fischer-Tropsch process, 
which can be used to make motor fuel 
from natural gas and therefore presents 
the possibility of a market for natural 
gas that is a fuel market. This involves 
chemical processing, and deserves care 


ful study because it may develop into @ - 


major use for natural gas. xr 
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INE strains, high temperatures and 
pressures will distort the body of 
any valve. Only Darling fully revolving 
double disc parallel seat gate valves 
have the curved wedge face and trans- 
verse bevels that permit the gate to 
adapt itself to out-of-line positions the 
valve seats may assume. There’s no 
need to jam or force it; it fits naturally, 


easily and tightly. 


The valve assembly consists of four 
simple parts—two discs, two wedges. 
These can easily be removed for in- 


spection or maintenance without tak- 


4 pelt: fab Lol! Potent A fol 


ing the valve from the line. When the 
valve closes, the two wedges force the 
discs firmly against the valve seats. On 
opening, the first quarter-turn instantly 
releases the wedges and frees the discs 


to be raised with less seating wear. 


The discs are fully revolving through 
360° and seat themselves in a different 
position each time the valve is closed. 
Thus wear on disc and seat is uniform, 
and life-long, tight closing results. 


For drop-tight closing, year after 
year, for long, economical, trouble- 


free service, specify Darling Valve. 


DARLING )ZN AY se NTO 7 Youd UT di \ Tem evop 


WILLIAMSPORT, PA. 
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By T. P. SIMPSON, Research and Development Laboratories 
Socony-Vacuum Oil Company, Inc. 


THE thermofor catalytic cracking 
(TCC) process * * represents one of the 
outstanding major developments in cat- 
alytic cracking. After its introduction to 
the petroleum refining industry shortly 
after the Pearl Harbor attack by the 
Japanese in late 1941, the TCC process 
was quickly accepted by leading refin- 
ers as a key process for use in 100-octane 
aviation gasoline projects for producing 
high quality base stocks, isobutane, bu- 
tylenes, isopentane, pentenes, and aro- 
matic hydrocarbons. As a result 34 TCC 
units have been installed and are now 
in operation in the United States. These 





ERIE 


A new technique that 
makes possible the 
processing of high 
boiling range charge 


stocks is announced. 





units have a nominal capacity rating of 
370,000 bbl. per day charge to the re- 
actors. They are at present being used 
in processing gas oils, naphthas, and 
catalytic stocks for the production of 
aviation base stocks and raw materials 
for alkylate and butadiene manufacture 
but when the war ends they will un- 
doubtedly be changed to operations for 
the production of high octane motor gas- 
oline. Postwar operation of these units 
for motor gasoline probably will be made 
largely on gas oil charge stocks having 
mid-boiling points of about 700 to 800°F. 
and end points below 1000°F. which are 
capable of being charged vapor phase 
to the reactors along with moderate con- 
centrations of steam. A number of re- 


finers, however, undoubtedly will have. 


higher boiling range charge stocks that 
cannot be charged by the conventional 
vapor phase methods. To meet this de- 
mand for processing very high boiling 
charge stocks the TCC process now of- 
fers a new technique whereby liquid 
charge stocks are converted in the re- 
actor to high yields of high quality mo- 
tor gasoline and distillate fuel oils. This 
article serves to announce this modifica- 

4Simpson, Evans, Hornberg, and Payne, “The 
Thermofor Ca’ Cracking Process.” API 
Proceedings 23 (III) 59, 1942. “a. 


*Simpson, Evans, berg, and 


Horn Payne, 
cent Developments in TCC Processing.” API 


Proceedings 24 (III) 88, 1943. 
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PROCESSING 


tion of the TCC process, and more de- 
tailed information will be published in 
future technical articles. 

The FCC liquid charge technique is 
a development of the Research and De- 
velopment Laboratories of Socony-Vac- 
uum Oil Company situated at Paulsboro, 








P #20.1 






pelleted clay or synthetic head cat 
may be employed. Referring to the 
diagram, Fig. 1, catalyst is suppli 

the reactor from a hopper situated 
rectly above it that continuously ree 
freshly regenerated catalyst from 
thermofor kiln. From this hopper, ¢ 
alyst flows downward by gravity throy 
an elongated feed pipe and enters @ 
tributing chamber situated in the 
part of the reactor immediately 
the reaction zone. Catalyst flows ff 
the distributing chamber through 
tributing pipes to the top of the x 
catalyst bed in the reactor. The reac 
zone consists of a solid deep bed of ¢ 
alyst, which provides adequate time 
the catalytic reaction to take place. 

























































































































New Jersey. This organization pioneer- TABLE 1 
ed in catalytic cracking research and is p aia a alk Rial 
responsible for the invention and de- ropertics of typical liquid ¢ 
velopment of the original TCC proc- Stocks. 
ess," * the thermofor kiln,” ‘ the syn- ne E 
thetic bead catalyst,” and numerous re- een) Me ee 
finements of the Houdry catalytic crack- East Texas Continent 
ing process’. Licensing of the TCC proc- OO se Mies 
ess and the liquid charge modification Coy. aa wae 
thereof will continue to be through Hou- Pour point, 7 
dry Process Corporation. The author- F....... > 125 ss | 0 
ized contractors are E. B. Badger and Distilla- 
Sons Company, Bechtel-McCone Corpo- tion, °F. 
P (Vacuum 
ration, and The Lummus Company. assay) 
The method of handling the catalyst Initial... . . 817 693 748 
fe lege 5% vol.. 933 7 792 
for liquid charge stock operation is the 10% vol. 261 840 835 
imi } vol... 900 861 
same as for vapor phase. Similarly either a0 vol 1099 m ss 
vol... 
and OR and + ‘New Ly mg ba sa 50% 1060 1008 950 
Decolorising Clays at High Efficiencies.” —— CO = oo 
API Proceedings 20 (III) 7, 1939. 80%, <a. oa a 1075 
‘Simpson, Nicholls, and Payne, Trans. Am. 90% wa. | 1150 
Inst. Chem. Sagve. 36 (6) 841, —_— | 49508 
*Houdry, Burt, Pew, and Peters, “Catalytic eis | qua 
Processing of Petroleum Hydrocarbons by the : 
Houdry Process.” API Proceedings 19 (III) 133, *Estimated . 
1938. give 
pres 
TABLE 2 
Typical TCC yields with liquid charge stocks. head 
! 
Deasphalted 25 per cent Kansas crude 
\15 per a Texas| Mid-Continent | vacuum distillate Ten 
Yields on charge | residuum | residuum | 
10 Ib. 410°F. E.P. motor gasoline............. 55.9 | 47.6 | 52.4 dar 
Light fuel oll (690°F. E.P.).....0.0. 0.002000. 19-4 | 16.3 18-1 i 
7 eercccecccceccecccecoeccetece . ° | » 
kat SAE EA SERN DY WORF 9.6 78 75 an 
Total Cy + liquid recovery............ 97.6 | = | 94.2 Mal 
cur: 
TABLE 3 The 
Properties of light fuel oils and heavy cycle stock from liquid charge stocks. ied 
harge Deasphalted 15 per cent 25 per cent Mid-Continent Kansas crude vacuum 
ia East Texas reetduum residuum distillate “ste 
er Light fuel* Heavy cycle Light fuel* Heavy cycle Light fuel* Heavy cycle 
Gravity, “APL. 26.9 14.5 26.4 18.5 25.0 18.2 sam 
Pour point, °F.. <-35 85 <-35 <-35 K 
Type distillation . ASTM ASTM ASTM Vacuum assay ASTM Vacuum assay ( 
Initial, °F........ 432 622 450 669 445 670 on 
8% eg 462 652 476 694 464 713 
10% vol......... 468 668 482 710 472 721 
20% _., 477 684 490 723 484 733 
ae 486 | 604 501 740 495 748 
40% vol......... | 499 702 510 767 506 757 * 
50% vol......... | 512 | 713 520 796 520 772 
60% anc 531 724 532 823 534 787 
70% vol......... | B43 | 734 548 853 552 805 ‘ 
80% vol......... | 564 748 568 890 572 829 
90% vol... ..... | 587 a | 588 940 592 880 
End point... 612i 618 a 622 ‘a 
Ree., per cent vol. 99 | 99 99 | 
*Light fuel oils cut above 10 lb. RVP motor gasolines of about 390°F. E.P. and 356°F. at the 90 per cent point. 
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THESE RINGS WILL NOT 
SCORE YOUR 
LINERS 


Y.. save both liners and ring expense with 
K & M Tensioned Rings. 
qualities of K & M Bakelite prevent scoring and 


The resilient, plastic 


give long, trouble-free performance in gas com- 


pressors or reciprocating pumps. 


And you get more efficient service, because K & M 
Tensioned Rings are made to fit not only “stan- 
dard” size liners and pistons, but also rebored liners 
and “special” size pistons and piston grooves. With 
Maloney precision methods and modern high ac- 
curacy equipment, a “special” size is no problem. 
There is only one right size for your equipment, 
and we make that size to fit your equipment. Either 
“standard” or “special” sizes are shipped with the 
same high speed—at the same price scale. Get 
K & M Tensioned Rings—light, tough, and easy 


on your liners. 


aM AL ¢ 


“PRECISION 


IN PLASTICS AND METALS” 









S Snstoned 


BAKELITE 
PISTON RINGS 


K & M Tensioned Rings are saving liners and 
ring expense in countless installations—hand- 
ling Gasoline, Water, Kerosene, Butane, Pro- 
pane, Naphtha, Crude Oil and other refinery 
liquids and vapors. They can be furnished in 
K & M Super Bakelite; K & M Graphitized 
Bakelite, where lubrication is a special prob- 
lem; or K & M Hy-Temp Bakelite, where tem- 
peratures range above 250° F. to 400° F. 
K & M Rings are tensioned by our special 
hammering process, or by means of stainless 
steel wire inner springs. They are made with 
either step-cut or angle joints, in any diameter 
up to 34” and all thicknesses up to 2”. Next 
time, get K & M Tensioned Rings. They are 
available from pump and compressor manvu- 
facturers, your supply company or direct from 
us—at the same price. 


NEY. | 


2301 PRAIRIE AVE. © PHONE CHARTER 4-6961 ° P.O. BOX 1777 © HOUSTON 1, TEXAS 














Refining 


low the reaction zone a steam purge sec- 


tion is provided to remove oil vapors ° 


from the catalyst mass before it is with- 
drawn from the bottom of the reactor. 
After steam purging the spent catalyst is 
withdrawn through a pipe on the bottom 
of the reactor and is delivered into a 
bucket elevator that lifts it to the top of 
the thermofor kiln regenerator. The 
spent catalyst gravitates downward 
through the kiln where it is freed from 
carbonaceous deposits by combustion 
with air under controlled temperature 
conditions. Air is supplied to the kiln 
from a low pressure blower. The excess 
heat developed in the kiln is converted 


directly into high pressure steam. Re- . 


generated catalyst leaving the bottom of 
the kiln, now having its activity restored 
to the proper level, is lifted by a second 
elevator to the top of the reactor of the 
unit, and is delivered to the hopper, 
which continuously feeds the reaction 
system with catalyst, thus completing 
the catalyst cycle. 

The reactor used for liquid charge 
operation is the concurrent solid bed 
downflow type. Liquefied charge stock is 
first preheated in a conventional type 
furnace to a temperature near the de- 
sired catalytic reaction temperature. It 


then enters the upper part of the reactor 
and is uniformly distributed onto the 
downflowing mass of catalyst. The cat- 
alyst particles are extremely porous and 
avidly soak up the liquid oil. Operating 
temperatures of 800-950°F. and pres. 
sures of 5 to 15 lb. gage are maintained 
in the reaction zone. About 5 to 10 per 
cent by weight of steam based on charge 
is normally fed to the reactor but the 
use of steam and the amount used are 
optional. The catalyst to oil ratio is also 
a variable, ratios of 1 to 6 on a weight 
basis representing the operating range 
for most cases. The liquefied oil gradual- 
ly reacts with the catalyst under the 
high temperature conditions prevailing 
in the reaction zone and the reaction 
products, being of high volatility rela- 
tive to the charge stock, are released 
from the catalyst particles as vapors and 
flow out through the voids in the catalyst 
mass. 

Catalyst residence time in the reac- 
tion zone is, of course, one of the varia- 
bles, with practical operations falling in 
the range of a few minutes to two hours. 
Space velocity—the ratio of volume of 
liquid oil charged per hour to the appar- 
ent volume of catalyst mass in the reac- 
tion zone—likewise is a variable, the 














Purchase plant 





Purchase of Pennsylvania Elec- | 
tric Company’s plant in Johns- | 
town, Pennsylvania, by Peoples 
Natural Gas Company of Pitts- 
burgh has been announced. The | 
facilities, including franchise and ; 
gas mains, were purchased for a | 
sum of $1,200,000, according to 
Philip H. Harris, president. The 
plant furnishes natural gas to 18,~ 
000 consumers in the Johnsto 
area. Colin U. Miller, superin- 
tendent, will be retained. 




















operating range being from about 0.2 


3. 


in the reaction zone the liquid charg 
stock reacts completely and is convert 
into gasoline, cycle stock, gas, and cok 
The vaporous reaction products are se 
arated from the catalyst mass in a ¢ 








By providing adequate soaking tim 
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FIG. 1. General process flow diagram for TCC plant on liquid charge. 
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"OUR RODGERS LIKES 
THEM BIG AND TOUGH” 


Diamond Iron Works, Inc. 


“With 200 tons of push behind it, our Rodgers 
Universal Press really does a job, servicing our 
equipment. Removing bearings and sleeves on 
the crusher pitman shown in the photograph was 
simply a matter of setting up and letting the Rod- 
gers take over.” 

The Diamond Iron Works Inc., Minneapolis, 
relies on its Rodgers Universal Press. Like other 
users, it appreciates the portability and adaptabil- 
ity of the Rodgers, which does the job wherever 
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Rodgers special 200-ton unit forcing bearings and sleeves 
from the pitman of a Diamond rock crusher. 


pressing, pulling, or lifting power is needed. For 
complete information and prices, write or wire 
Rodgers Hydraulic, Inc., 7431 Walker Street, St. 
Louis Park, Minneapolis 16, Minnesota. 


If It’s a Rodgers, It’s the Best in Hydraulics 
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Refining 


lector duct system near the bottom of the 
reactor and are then conducted to a frac- 
tionating system for separation into fin- 
ished products. The spent catalyst from 
the reaction zone, which contains a non- 
volatile, carbonaceous deposit, is then 
purged with superheated steam to free 
it from entrained vapors before remov- 
ing it from the reactor for transfer to the 
catalyst regenerator. The mixed purge 
vapor passes up through the catalyst 
mass until it reaches the collector duct 
system and then exits along with the 
main vapor steam. 

The reactor charge may consist of 
liquid alone or part liquid and vapor. 
This makes possible a high degree of 
flexibility in adapting the process to re- 
finery operation on all types of charge 
stocks. Typical heavy charge stocks of 
low volatility are listed in Table 1. Rep- 
resentative yields of motor gasoline, light 
fuel oil and heavy cycle stock for liquid 
charge TCC operations on these stocks 
are given in Table 2. 

Many other charge stocks have been 
processed successfully by the liquid 
charge technique. One curious stock 
tested was a 7.8° API gravity Duo-Sol 
tar that yielded 28 per cent motor gaso- 
line, 17 per cent light fuel oil, and 25 per 
cent heavy cycle stock. Operations on 
such stocks are interesting but are not 
considered attractive because of the ex- 
cessive coke formation encountered, and 
these striking results are mentioned sim- 
ply to demonstrate the ability of the 
process to handle the heaviest types of 
charge stocks. 

The properties of catalytic products 
made from TCC cracking of heavy liquid 
charge stocks are normal in all respects. 
Motor gasolines have excellent volatility 
with octane ratings of 77 to 82 CFRM 
and 87 to 95 CFRR unleaded. Light fuel 
oil distillates (630°F. E.P.) made from 
waxy high pour point charge stocks are 
below O°F. pour point, usually in the 
range of —10 to -30°F. Heavy cycle 
stocks made from charge stocks boiling 
predominantly above 900°F. have mid- 
boiling points in the range of 700 to 







































































































































































800°F. and 90 per cent points about 
900°F. Table 3 gives the properties of 
light fuel oils and heavy cycle stocks. 
Coke deposits for heavy liquid charge 
operations are normal considering the 
nature of the charge stocks. Generally 
speaking coke deposition from such 








Air lines will be big fuel customers in postwar 


Postwar consumption of gasoline by civil aircraft at the rate of 2000 gal. 
a minute, or more than 1,000,000,000 gal. annually, was predicted at the 
Aeronautical Meeting of Metropolitan Section, Society of Automotive Engi- 
neers, in New York City. G. K. Brower, American Airlines, Inc., LaGuardia 
Field, said he expected that by 1954 air transport operators alone will be 
paying more than $70,000,000 annually for fuels and lubricants and that 
each penny change in fuel prices will make a total cost difference of ap- 
proximately $5,000,000 yearly. He believes that airlines will be less inter- 
ested in super-fuels than in a limited number of grades of gasoline that 
would satisfy varying operating needs. 

Gasolines of 91-octane number are generally satisfactory for domestic 
air operations, Earle A. Ryder, Pratt and Whitney Aircraft Division, United 
Aircraft Corporation, reported. He said that freedom from knocking is an 
essential fuel quality and warned that super-fuels could prove impractical 
by shortening engine life and reducing safety factors. 

Dr. R. T. Goodwin, Shell Oil Company, asserted that fuel suppliers as 
well as airlines operators are interested in limiting the number of grades of 
gasolines. He said that, regardless of drawbacks, lead as an additive still is 
the cheapest and most practical way to improve a fuel's anti-knock value. 
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FIG. 2. The first two commercial 
thermofor catalytic cracking units 
were placed on stream at the Beau- 
mont, Texas, refinery of the Mag- 
nolia Petroleum Company on 

ber 1, 1943. During the last six 
months of 1944, these units operated 
with the stream time efficiency of 
96.2 per cent with an average charge 
to reactors of 20,550 bbl. stream day. 


heavy stocks is two to three times great- 
er than from medium boiling range gas 
oils from similar crude sources. Crack- 
ing of asphalt bearing residuum is of 
questionable merit. Thus it may be bet- 
ter economy to deasphalt the charge 
stock by vacuum distillation or other 
conventional methods prior to charging 
it to the catalytic unit. The ultimate s¢- 
lection of the type of stock, whether de- 
asphalted or not, thus becomes a matter 
of economics that must be decided on the 
basis of investment and operating costs 
for the catalytic unit. In any event 

a non-refined residuum is charged, pro 
vision for desalting of the charge s 
must be made to prevent abnormal de- 
activation of the catalyst through laying 
down of inorganic salts or other non 


volatile deposits on the catalyst. 
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EXCLUSIVE | RECOVERY of ap- 
proximately 48 ft. of 
2 21/32-in. cores representing 84 per 
cent of the Bois d’Arc producing section 
of the Hunton lime formation in a well 
in the West Edmond field, Oklahoma, 
has been attained by the Sohio Petroleum 
Company through the experimental em- 
ployment of a special diamond core bit 
and barrel’ suggested by U. S. Bureau 
of Mines engineers. Most of the cores 
obtained were from 2 to 21 in. long and 
in good condition despite the fractured, 
crystalline, and friable character of some 
of the layers. One single piece of core on 
the last run measured approximately 
734 ft. in length, but the overall recovery 
amounted to only 95 per cent of 12 ft. 
compared with 100 per cent recovery on 
the preceding 10-ft. run. 


@ Reason for diamond drilling. Core 
recoveries from the Bois d’Arc formation 
in the West Edmond field, prior to this 
experiment with a diamond bit had been 
such that certain necessary information 
on the characteristics of the pay forma- 
tion was lacking. 

The unrecovered section is usually the 
most porous, the softest, or most highly 
fractured, and also the most permeable. 
In short, the section left unrecovered by 
any method of coring, including the one 
described here, is the section that would 
have told the most important story to the 
production men, including the geologists 
and engineers who are charged with the 
core analyses and interpretation of the 
reservoir data. 

The need for better information on 
which to base predictions of reservoir 
performance and recovery was the pri- 
mary motive for resorting to diamond 
coring. Bauxite and other mineral de- 
posits had been effectively cored for 
years at relatively shallow depths with 
diamond bit core heads, but, so far as 
was known, no diamond core bits had 
ever been used in limestone as deep as 


6900 ft. 


@ Equipment employed. The 57-ft. sec- 
tion of Bois d’Arc was drilled in six 
tuns. Only one of the several special cast 
set diamond bits on hand was needed. 
tis shown at left on page 238 in com- 
parison to one of the unused bits on the 
right. Each bit contains about 62 carats 
of diamonds, A 24-ft. double tube core 

trel with a special ball-bearing swivel 
on the inner tube was used above the 
bit. Regular 21-in. external tubing with 
yh ae and operated by Drilling and Serv- 


' ‘Supplied by The Guiberson Corporation, Dal- 
a8, Texas, 
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DIAMOND BIT CORES HUNTON 
[IME PAY IN WEST EDMOND 


By K. MARSHALL FAGIN, Field Editor 


a 2000-Ib. drill collar served for drill 
pipe. Rotation speed up to 250 r.p.m. 
was provided by a special rotary drilling 
head and table’ driven by a multicyl- 
inder engine. The bit was wireline fed 
from the rotary rig drawworks. A mo- 
tor-driven 44-in. by 6-in. slush pump 
with screened intake, and a regulation 
swivel and kelly completed the rig. 


@ Preparations made for coring. The 
well selected for diamond coring was 
Sohio Petroleum Company’s E. J. Lynch 
No. 4 located in the center of the south- 


Diamond coring on Sohio’s E. J. 
Lynch No. 4 in the West Edmond 
field, Oklahoma. The rotary table 
and kelly, left, ts powered by the 
multicylinder engine (right) 
through the direct-connected shaft. 
The 2%-in. tubing used for the 
drillstem is fed into the well and 
the weight controlled by the reg- 
ular wire line drawworks, not 
shown here. 
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west quarter of the northeast quarter of 
section 18, Township 14 North, Range 
4 West, in the north part of the field. 
Seven-inch casing was set and cemented 
4 ft. in the Bois d’Arc in the usual man- 
ner. The plug was drilled with the rotary 
rig, and the hole cleared out to the top 
of the Bois d’Arc producing section. Tub- 
ing was made up into stands, and the 
special rotary drive and slush pump in- 
stalled with their direct-connected mo- 
tors. The drilling mud used in the coring 
operations was carefully cleaned of for. 
eign matter and conditioned. It weighed 
about 9.5 lb. per gal. and varied from 38 
to 47 viscosity. Bad weather and some 
rigging-up difficulties delayed coring for 
several days. 


@ Coring begun. The first run was 
made beginning at a depth of 6879 ft. 
where the weight indicator gave first in- 
dication of bottom. Reaction of the pump 
and core bit, however, gave little evi- 
dence of bottom until 6882 ft. was reach- 
ed. This created a suspicion in the minds 
of some present that debris had settled 
to the bottom during the dormant pe- 
riod of the well and formed a false bot- 
tom. Several small pieces of steel were 
recovered with the 21 in. of core on this 
first run. These apparently had destroy- 
ed some of the diamonds and damaged 
the core. The circumstances mentioned 
might have had a part in the loss or 
washing away of whatever additional 
core may have been cut from the total 
5 ft. drilled. 

The second run was not much more 
satisfactory than the first, only 3 ft. 1 in., 
or 61.6 per cent, of the core being re- 
covered. Time was lost repairing the ro- 
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tary drive engine and mud pump after 
cutting about 1 ft. The bit was picked up 
off bottom slightly during the delay, and 
circulation was maintained while the 
engine was repaired. The drilling time 
declined from about 25 min. per ft. to 
about 5 min., however, and careful study 
of the fractured and washed nature of 
the recovered cores indicated the struc- 
tural weakness of the formation. Some of 
the fractures were diagonal and showed 
signs of parting into mandrel-like pieces 
that could conceivably wedge tightly in 
the barre] and prevent further upward 
movement into the barrel. Another cause 
for shortage of recovery was the wear 
that occurred between core pieces when 
they broke or parted horizontally per- 
mitting the inner barrel to rotate the 
piece freshly broken off against the 
piece being cut. 


@ Change in technique improved re- 
covery. In accordance with observations 
made on the first two runs, greater 
weight was placed on the bit (about 
7000 Ib.) and the mud rate regulated as 
closely as possible to about 34 gal. per 
min. for the third run, which began at 
6889 ft. Cutting time varied from 2 to 6 
min. per ft., and 10 ft. was drilled before 


foreign matter in the mud pits managed . 


to get through or bypass the intake 
screen and caused sufficient mud pres- 
sure build-up to make withdrawal of the 
bit desirable. 
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Comparison of the diamond bit used on six runs through a total of 57 ft. of Bois d’Arc limestone (left) with a new 
diamond bit (right) reveals the circular striations on the working face (lower left) caused by rotation throuzh the 
formation. The core lifter (center) has vertical rows of teeth to grip the core and keep it from falling back into the 
well when the drill is removed. Approximately 62 carats of commercial diamonds were cast-set in these bits. The 
outside diameter is 4 13/16 in. and the inside diameter is 2 31/32 in. Cores are approximately 2% in. in diameter. 


Larger pieces of core were recovered 
on this run, and 90 per cent of the sec- 
tion was retrieved. This consisted of some 
coarsely crystalline lime, medium to 
coarse sugar-like dolomite, “honey- 
comb” type dolomitic lime, tight micro- 
crystalline to dense dolomite, and some 
lime with secondary dolomitic deposi- 
tion. 

The fourth run accounted for the long- 
est cut, amounting to 15 ft. It began at 
6899 ft. and ended at 6914 ft. for a low 
average cutting time of 4.7 min. per ft. 
Some of this section was soft, coarse, 
sugar-like dolomite that probably was re- 
sponsible to a great extent for the re- 
covery of only 85 per cent. 


@ An ideal run recorded. The fifth cor- 
ing run began inauspiciously and en- 
countered tight, fine grained, sugar-like 
dolomite with some lime crystallization 
and very few fractures. The average cut- 
ting time was 6.5 min. per ft., which was 
higher on the average than any run but 
the first. The character of this section of 
the Bois d’Arc plus the accumulated ex- 
perience in operating the diamond cor- 
ing apparatus combined to yield a full 
length core from the 10 ft. drilled. The 
ideal 100 per cent recovery was thus 
achieved, duly measured, and carefully 
packed for observation and laboratory 
analysis. 




























@ Last trip yields longest solid 
Beginning at 6924 ft. for the last 
of the producing section, the core bit 
smooth digging through soft, medium, 
sugar-like dolomite for 6 ft.; then the 
cutting time increased to 8 min. per ft. in 
tight, finely granular, dolomitic lime. 
Finally, at 6936 ft., the pump suction 
became clogged. This had completely 
cut off circulation, and the core barrel 
was lifted off bottom as soon as the situa 
tion was detected. Having completed the 
coring of the Bois d’Arc producing see 
tion, the diamond coring project was 
halted at that point and the 
brought to the surface for the last time. 
Examination of the bit revealed c 
erable damage had been done by 
lack of sufficient circulation, but 
longest piece of solid core obtained | 
any of the runs was found in the barr 
It measured 7 ft. 9 in. and combined with 
the other pieces to mark up a recovery 
of 95 per cent of the 12 ft. drilled. 


@ General data on diamond drilling. 
Cutting into hard rock with a diamond- 
studded coring bit instead of a rock bit 
is akin to sand-papering initials into 4 
tombstone instead of chipping them m F 















with a special cold chisel. The diamond 

bit produces powdery to fine cuttings, 
whereas the rock bit produces fine to 4 
coarse cuttings or “choppings.” This 0 
makes considerable difference in 

mud quality and volume requirements. | @, 
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EEP HOLES and high speed drilling 
have proved the sturdy quality of 
Republic Casing. Pipe of high grade 
steel, electric welded, is normalized 
and cold sized—to produce a uniformly 
high yield point and high factor of 
ductility. Results are highly important: 
exceptional resistance to collapse, am- 


GRADE H-40 


GRADE J-55 


REPUBLIC NORMALIZED 
@ OIL COUNTRY CASING 
@ FRANKLIN SELECTIVE 

PROCUREMENT SERVICE 


ple reserve strength at threaded joints, 
and greater pull-out strength. 

On a par with Republic quality is 
Franklin Service—alert, capable, de- 
pendable. Many exacting buyers rely 
on it—for both regular requirements 
and occasional critical needs. You'll 
find this when you try it—it works. 




















FRANKLIN SUPPLY COMPANY 


600 SOUTH MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 
——— 
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400,000 


Gallons of Water Daily 
For Park College and City 


For more than forty years Park 
College struggled to serve itself 
and the City of Parkville, Mis- 
souri with water. The water sys- 
tem was inadequate and ineffi- 
cient to operate. For many years it imposed 
a heavy financial loss on the college. Further- 
more, seldom was an ample supply of water 
available. Frequently it was necessary to haul 
water from another city ten miles away. 


And then in 1941 the situation became even 
more critical. Both resident and college use 
had to be cut to the absolute minimum. By 
vote, the citizens approved an ordinance 
granting Layne-Western Company a fran- 
chise for taking over and operating the water 
system. Two new Layne Well Units consist- 
ing of Layne Gravel Wells and vertical tur- 
bine pumps, capable of producing 400,000 
gallons of water daily, were immediately 
installed. A modern iron removal and water 
treating plant was rushed to completion. 


Today, Park College and the City of Park- 
ville have a thoroughly modern and highly 
efficient water system with a capacity far 
greater than their needs. The water is clearer 
and finer than ever enjoyed before . . and 
all at a tremendous annual saving to the 
College. 





* Rep 


For further facts about Layne Water Sys- 
tems, Layne Turbine Pumps and Layne Serv- 
ices, address Layne & Bowler, Inc., General 
Offices, Memphis 8, Tenn. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
* Layne-Central Co., Mem . Tenn. * 
-» Mishawaka, Ind. e- 
ae Charles, La. * a 4 
* Layne-New York Co., 
Layne- Northwest Co., Mil- 
Columbus. Ohio 
Houston, ‘Texas 
Western Co., Kansas City. Mo. * tae. ‘Western 
Co. of Minnesota. Seranesestt®, Minn. * Interna- 
tional Water Suet? London, oy 
Canada * Layne- mY ‘Americana, 8S. A.. 
Mexico, D. F. 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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PROGRESS 


Top of Bois d’Arc, 6874 ft. 


Diamond coring—Sohio E. J. Lynch No. 4—West Edmond Pool. 








REPORT 





Base of Bois d’Arc, 692914 ft. 








Coring Recovery 
time, 
minutes 


Run Coring Feet 
No. depths cored 


Total | Percent 












Core description 












1 6879-6880 25 
6881 21 
6882 31 


5 3’- 1” | 61.6 


15 | 12’. 9” 
5 6914-6915 
6916 


6917 
6918 
6919 
6920 
6921 

22 


10 | 10’- 0” | 100.0 


t 
a 


E 


12 | 11'- 4” 
57 | 47’-11" 


95.0 
84.0 
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E 
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Buff to tight coarsel eres | lime, 
dolomite This streaks plaucont i 
ary in dolomitization snd pra: 
tion. Odor, stain, and gas 





“ 
rin ine C1 











White to gray tight coarsely crystalline lime and 
succrose dolomite. Dolomite content increasing, 
dence of some solution porosity. Thin streaks of 
conite. 


2 ft. coarsely crystalline lime and medium to coarse sug 
crose dolomite. Shows definite “honey comb 
ture”. Good saturation, good odor. 3 ft. a 
showing good solution type ity, good 
odor. 3 ft. tight microcrystalline to dense out 
mite, odor. Evidence of possible vertical fi 
eS 3 — section 1 ft. dolomite lime. Good ci 
pe : 


2 ft. coarse succrose dolomite. Good saturation and 
Porosity is due to dolomitization and some 
channels. 24% ft. tight brown to gray mi 
to dense dolomite, odor but poor staining., 8 ft. 3 
tight, oolitic dolomite. Oolites are small and set in 
matrix of fine succrose dolomite. Good saturation 
odor. Porosity is that induced by dolomitization and 
is probably primary, possible small amount of = 
tion type porosity. 


# 


6 ft. tight fine succrose dolomite showing inclusions of 
e crystallization. Good stain and odor, gas bubbles. 

sh. pe brown fine tight succrose dolomite. Good stain - 
and odor, gas bubbles. 2 ft. wet brown to gray micro- 
crystalline dolomite, gas bubbles, slight stain and odor. 


‘ 


1 ft. light to medium brown medium succrose dolomite. 
Fair stain and odor, gas bubbles. 4 ft. dark brown suc- ;, 
crose dolomite gas bubbles and odor. Base of Bois | 
d’Arc. 6 ft. 4 in. tight gray finely granular dolomitic 
lime (Haragan). \ 














Diamond bits need a smaller but more 
carefully regulated mud volume than 
rock bits. The mud should be free of 
large particles or any very hard par- 
ticles. The volume needs to be sufficient 
to prevent overheating of the bit, but 
does not need much velocity to carry up 
the powdery cuttings. Any large par- 
ticles or foreign matter might stop up 
water courses and cause overheating. 
Any very hard particles might dislodge 
diamonds from the bit. 

A diamond that comes out might very 
soon get in the way of some others and 
ruin the entire bit in a short time. This 
is one of the greatest risks in the opera- 
tion of diamond drilling tools, and may 
result either from a diamond being 
broken out or from overheating. 


Another factor besides carefully regu- 
lating the drilling mud that makes for 
good results with diamond bits is the 
provision for more rapid rotation than 
with rock bits. Like-a floor sander or 4 
grinding wheel a diamond bit will “wear” 

- into hard rock faster at high speed than 
at low speed. 


@ Summary. Considering the many 
risks involved in attempting to find out 
more about the nature of the rese 
rock in one of the most important new 
oil fields, the participants in the ¢ 
ment can take justifiable pride in 
results obtained without the benefit 
all the special pieces of equipment for 
doing the job that they may have 
sired. This is pioneering in ae 
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IT’S ONE OF THE REASONS WHY 


WILSON RIGS Sed the face 


IN DRILLING! 


The engine clutch, as you already know, is 
one part of a power rig which is of important 
concern to every driller. Here’s one thought 
we want to leave with you — that through 
highly skilled engineering the WILSON 
ENGINE CLUTCH has been made the very 


finest available. Seventy-five per cent of the WILSON HOLDS RECORD FOR 
difficulties encountered with engine clutches DEEPEST WELL EVER DRILLED 
are eliminated by use of the WILSON EN- BY APOWERRIG ...... 


GINE CLUTCH. Let us prove to you the su- 
periority of this clutch — won’t you? 


EXPORT REPRESENTATIVE - GUY E. DANIELS - 30 ROCKEFELLER PLAZA - NEW YORK CITY 

WILSON RIGS AND WINCHES ma 

PACIFIC COAST DISTRIBUTOR - H & B SALES CO. LTD. - LONG BEACH CALIFORNIA chased from the following: BOVAIR 
CO., THE INDUSTRIAL SUPPLY CO., 

NITED PIPE & SUPPLY CORP. . 1542 HANSFORD ST. . CHARLESTON, WEST VIRGINIA LAUGHLIN CO., MID-CONTINENT SU 


| aod other recognized supply ¢ 


WICHITA FALLS, TEXAS 
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CASING METHODS FOR WELL COMPLETION 


By WALLACE A. SAWDON, Pacific Coast Edito, 


Batra In THE development 
of oil and gas fields 
at the present time there are three dif- 
ferent types of casing methods being 
generally used to protect the oil meas- 
ures from water and to obtain the best 
production. These are: (1) The use ol 
water strings and liners, (2) combina- 
tion strings, and (3) gun-perforated 
blank pipe cemented through the pro- 
ducing measures. Local conditions and 
regulations often dictate which method 
shall be used, but in many fields some 
variation is permitted. There are advan- 
tages and disadvantages of each method 
and, when there is a choice, these should 
naturally be considered when making a 
selection. 

In a discussion of this subject by a 
number of engineers in California the 
various factors influencing the selection 
of a completion method were examined. 
A summation of the conclusions drawn 
by one of the engineers is here presented. 
The temporary shortage of tubular goods 
was not considered because that cir- 
cumstance is believed to be simply a 
case of local conditions and regulations. 
The tendency toward smaller size holes 
and smaller diameter casing, together 
with the use of portable and semi-porta- 
ble equipment was, however, taken into 
account. 2 

In discussing the advantages and dis- 
advantages of each method it was as- 
sumed that it is the intention to put per- 
forated casing opposite the oil measures 
in a reasonable-size hole to fit the casing, 
namely: 65¢-in. liner in 754 or 85%-in. 
hole, 5%4-in. liner in 75%-in. hole, etc. 
The belief was expressed that large-bore 
holes and small diameter perforated lin- 
ers reduce the ultimate production. The 
annular space is filled with mud that 
may never get out, or if it is washed out, 
it leaves a void that is gradually filled 
with silt and sand, forming a seal around 
the liner—which gives the same an- 
swer. The sequence of listing the ad- 
vantages and disadvantages of each 
method does not indicate their relative 
importance, as they will vary under dif- 
ferent conditions. 


@ Water string and liner. This method 
consists primarily of drilling a hole to 
approximately the top of the oil sand 
and cementing a string of casing in or 
near the base of the shale cap to exclude. 
water from the formations above the 
shale cap. The test of effectiveness of 
the cement job is to drill ahead of the 





Eprror’s Note: This article is based on mate- 
rial presented by Henry E. Winter of Union Oil 
Company at an open meeting of the Topical 
Committee on Drilling Practice of the API held 
in Los Angeles. 
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casing 5 or 10 ft. and then lower the fluid 
inside the casing to a point lower than 
the head of water that is to be excluded. 
This depth of lowering fluid is also gov- 
erned by the size of casing and local con- 
ditions. The California Division of Oil 
and Gas has set average limits as fol- 
lows: 3000 ft. or below for 65-in. cas- 
ing; 2500 ft. or below for 85¢-in. casing, 
and 2000 ft. or below for 1134-in. casing. 

The hole is then drilled to desired 
penetration in the oil measures and a 
perforated liner either landed on bottom 
or hung from the inside of the water 
string with a liner hanger. In either case 


ad 


an adapter is used to swage out the top 
of the liner to the inside of the water 
string to guide the tubing, bailers, etc., 
into the liner. 

The advantages cited for the water 
string and liner method are: 

A. Overall simplicity of operation 
with definite test of water shut-off and 
ease of recementing water shut-off. 

B. Permits use of small liners, which 
can be washed over or pulled if there is 
likely to be a possibility of deepening; 
for example, 85%-in. water string and 
434-in. perforated liner. 

C. Permits the use of special fluids to 
drill into oil measures. 

D. Mud used for drilling does not 
have a chance to stand on oil-producing 
formations while cement is setting on 
water shut-off. 

E. There is protection from loss or 
trouble in the upper part of the hole in 
case circulation is lost while drilling 
through the oil measures. 

F. If hole is crooked, the water string 
casing can be washed down if it tends 
to stick. 

G. When a very short surface string 
of approximately 100 ft. is used, there 
is better blowout prevention betore drill- 
ing into oil zones. - 

H. Perforation size can be varied to 
match type of sand at different intervals 
or to permit gravel pack. 





The disadvantages of the water str; 
and liner method are given as follows: 

A. Requires drilling a larger hole fo, 
water shut-off or else being penalized 
by a small liner. 

B. In order to obtain the benefit of 
“D” above, this method requires a knowl. 
edge of the field and approximately 
where water shut-off and total depth are 
to be. Drilling ahead even with reduced 
hole to prospect for bottom eliminates 
the advantages of “C,” “D,” and “f” 
above and involves a bridge plug to test 
the water shut-off. 

C. Drilling ahead after the water 
shut-off is made always means a smaller 
hole size and usually a change of drill 
pipe size. 

D. The smaller bits and core barrels 
used in drilling ahead are not as strong 
or efficient as the larger ones and the 
hole has to be well reamed or under. 
reamed in order to get a full-size liner 
down. 

E. Intermediate water that shows up 
later is difficult to exclude. 


@ Combination strings. The so-called 
“Combination” or “C.P.” (cementing 
through perforations) represents an at- 
tempt to combine a water shut-off and 
a liner in the same string of casing. The 
hole is drilled to the desired penetration 
in the oil measures and the same size 
casing is run all the way with perforated 
casing opposite the oil measures. There 
is a baffle at the top of the perforated 
casing with ports above, and then blank 
casing to the surface. The casing is ce- 
mented through the ports in the same 
manner as a water string, the baffle on 
the inside and a canvas or metal petal 
basket on the outside keeping the cement 
from going down the hole into the oil 
measures. 

The effectiveness of the water shut-off 
is tested by perforating 3 or 4 holes in 
the blank casing 10 or 15 ft. above the 
baffle and lowering the fluid inside the 
casing in the same manner as for a water 
string. If the water has been excluded, 
the baffle is cleaned out and the well is 
ready to put on production. : 

The advantages of the combination 
string method are: 

A. Completion of well leaves only one 
size of casing on the inside and no adapt- 
ers to cause bailers or tubing to hang up. 

B. Allows the operator to make 
of hole first, and then decide what to do. 
This is.especially helpful in wildcat or 
edge wells. The hole can be “step cut 
to facilitate drilling or for testing for- 
mations. 

‘C. The necessary or customary us¢ 
of a basket on the casing below 
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When Wooden Derricks Were All You Could See 


Back when wooden derricks dotted ( 
the oil fields, when the spidery steel 
derricks of today were a thing of the 
future, D+-B Pumps were recognized 













asa standard of quality. True, those 
pumps resembled the D +B Pumps of 
today only in basic design. But, for the 





well conditions which prevailed in 
those times, they were built to operate 
at peak efficiency. 





Today's D+B Pumps are built to the ~— 
\ 
} ' 
A, 
{ 
lee SN Bi! ; ; 


DALLAS PLANT 
YOUSTON PLANT 
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same high standards. As pumping con- 
ditions throughout world oil fields be- 
came more difficult, D+B successfully 
developed better, more efficient pumps. 
Pump characteristics as uncovered 
under actual field conditions have pro- 
vided a wealth of experience for suc- 
= cessful pump manufacture, 


From top collar to gas anchor, D+B 
Pumps are of uniform high quality. 

= They stand up under severe bottom 
~ hole conditions because of the skillful 
design and painstaking manufacture 

__~ that goes into every pump part. A vari- 
— ety of styles, lengths and sizes meet 
‘every pumping requirement. Talk to a 


—~— D+B representative about them. 


~ Se Renee 
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“C.P.” ports results in a better chance 
of getting a good water shut-off job, 
especially when the casing is moved 
while cementing. 

D. The same size drill pipe can be 
used for the entire well, as modern prac- 
tice is tending to use the tubing to drill 
out the baffle plate. 

E. If original casing is not too small, 
the well can be deepened easily. 

The following disadvantages of the 
combination string are pointed out: 

A. Mud is allowed to stand on the 
oil-producing formation while the well 
is standing cemented or the water shut- 
off is being tested. This can be offset 
partially by spotting or reaming with 
carbonated mud before running casing, 
in order to acidize. 

B. There is some possibility of ce- 
ment going down on the outside of the 
casing past the basket if the producing 
formation is of low pressure or if the 
basket happens to be opposite a cavity 
in the shale. This could be checked by 
caliper logging, if necessary, before run- 
ning the casing. 

C. Possibility of loss of circulation 
while drilling through the oil measures, 
with resultant troubles in the upper part 
of the hole, or possibility of blowouts. 

D. Inability to order exact amount of 
casing in advance because full data are 
not available until the electrical log is 
run. Unless necessary to plug bottom, 
the well is ready to run casing imme- 
diately. 

E. Risk of freezing the string before 
reaching the desired point. This is espe- 
cially true with large amounts of per- 
forated pipe, for the casing cannot be 
washed down. . 

F. It is difficult or expensive to use 
special drilling fluids through the oil 
measures, or to gravel pack unless pre- 
packed liners are used. 

G. Intermediate water that shows up 
later is difficult to exclude. 

H. Usually combination strings are 
smaller than water strings, therefore, if 





casing goes bad, a reinforcing string 
will be too small for efficient production 
methods. * 

J. Deepening is sometimes difficult 
because the original string is too small. 


@ Gun perforated blank pipe cement- 
ed through the producing measures. 
The advent of gun perforating, together 
with the extensive use of electrical log- 
ging and better core recovery and an- 
alysis, has introduced the method of ce- 
menting blank casing through the pro- 
ductive measures and obtaining produc- 
tion by means of selective gun perforat- 
ing. 

In this,method the hole is drilled to 
the base of the oil measures and blank 
casing cemented as if it were a water 
string. Depending upon local conditions, 
the Division of Oil and Gas may require 
either a test of the shoe, as in the case 
of the water string, or require that some 
holes be perforated at the top of some 
of the upper oil measures and a test 
made of these holes. The requirements 
vary greatly and they are not particular- 
ly a part of this discussion. 

After the effectiveness of the water 
shut-off has been demonstrated, the well 
is then perforated in the selected inter- 


. vals from which it is hoped to obtain 


production. For the sake of simplicity, 
the possible productive sands are usual- 
ly tested from the bottom up, in order 
to plug the lower ones if they are non- 
productive. 

The advantages of the method em- 
ploying gun perforation of blank pipe 
cemented through the productive meas- 
ures are given as: 

A. Completion of well leaves only 
one size of casing on the inside. There 
are no adapters to cause bailers or tub- 
ing to hang up. 

B. Perforated casing does not have 
to be ordered at the last minute when 
the well is completed. 

C. Permits selective perforating in 
areas where there are intermediate wat- 



























The three general casing methods are here shown by typical jobs: 
A—Water string and liner; B—Combination string; C—Blank 
pipe cemented through oil zones and gun perforated. 
PE: WATER STRING BLANK CASING ‘E BLANK CASING 
SE: ADAPTER 
= PARTS FOR 
= CEMENTING 
He BAFFLE 
S ~CEMENTING 
U3 «= BASKET 
Ol SAND CASING CEMENTED 
: — = THROUGH Olt MEASURES 
pon a AND GUN- PERFORATED 
LbaeR i j_ IN PRODUCTIVE STRATA 
PERFORATED 
CASING 
© LINER HUNG OR 
SET ON BOTTOM 
A 8 c 
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ers or possible low-pressure zones thy 
it is desirable to avoid. 

D. Can use the same size drill p;, 
for the entire well, as the tubing can}, 
used to clean out and recement. 

E. When perforating, the fluid om 
be lower than the natural fluid 
which tends to clean the perforations , 
they are made. For safety, a gate ay 
lubricator should be used while perf 
rating. 

F. If the hole is crooked and pip 
tends to stick, it can be washed down, 

G. Squeezing off water that may} 
opened up is relatively easy, especialy « 
through gun holes. W | 

H. The annulus between the casing 
and the hole is filled with cement, whic 
may tend to strengthen the casing, 

The disadvantages of cementix 
through the producing measures and gu, 
perforating are cited as follows. 

A. The cost of gun perforating 
greater for the same number of hole, 
For example, customary perforations in 
654-in. casing are thirty-two 2-in. by 
1%-in. slots with an area of 8 sq. in. Ty 
obtain this opening with 14-in. gun holes, 
it would take 40 holes. 

B. There has been considerable infor. 
mation published about the ideal type 
and size of perforations. An overall pi¢ 
ture seems to indicate some preference 
either for many small holes or a thin 
slot, especially if there is a possibility of 
sand trouble. Some fields with very lov 
pressure seem to react better to a large 
number of holes or a knife hole to le 
a small amount of sand run in. Fields 
with the sand zone consisting of many 
small streaks may take a large number 
of holes to tap each streak. 

C. When the operator, in the interests 
of economy, has put in one or two holes 
per foot, there is a tendency in some 
fields for these holes’ to plug up. The 
cement job back of the casing does not 
permit a very simple swabbing or per. 
foration cleaning job to open up the 
holes again. The simplest answer is 
usually to shoot a few more holes and 
hope the gas action of the gun will open 
up the ones already there. 

D. It is difficult or expensive to use 
special fluids for drilling through oil 
measures. 

E. Although acidizing can be used, 
there is some possibility of ruining the 
water shut-off, especially if water 1 
close to the perforations. 

F. The original string is usually 
small, so it is difficult to deepen through, 
or to reinforce bad casing. 

G. Measurements may cause trouble 
but most of this can be eliminated by 
careful measurement of casing and 
using collar locating devices. When flus 
joint casing is used, this is a more dif- 
ficult problem. 












































@ Suggested procedure to meet su» iy 
surface conditions. It is impossible I 
lay down hard and fast rules for 
completion method to be used under. 
set of conditions but, basing 
cedure on the advantages and ¢ 
vantages of the three methods here e 
sidered, the following are given as 
eral preferences under normal ¢ 











































































ITS WISE 


To Prevent Blow-Outs Before They Start 






With Shaffer High Pressure Drilling Equipment 











The internal assembly of the Shaf- 
fer Combination Rotating Blow-Out 
Preventer and Stripper rotates with 
the Kelly, and is easily removed 
from the body, as a unit, when the 
bit is withdrawn from the well 








The Shaffer Combination Rotating 
Blow-Out Preventer and Stripper 
seals around the Kelly and drill pipe. 
The Stripper rubber expands and 
contracts to pass tool joints, cou- 
plings and drill collars when running 
in or out of the hole, 
























Higher pressure in this area be- 
hind the Stripper Rubber automatic- 
ally acts to effect a tighter seal 
around the Kelly or the drill pipe. 






There is practically no wear on the 
Stripper Rubber which rotates with 
the Kelly. Steel latches, to prevent 
extrusion of the rubber under high 
pressure, are imbedded in top of 
Stripper rubber and expand with it. 






























Self Centering Rams in the upper 
compartment of the Shaffer DOUBLE 
Cellar Control Gate have angular 
guides to center small diameter drill 
pipe for a quick, positive pack-off. 






Vertical cellar space is conserved 
with the Shaffer DOUBLE Cellar Con- 
trol Gate which ranges in height 
from 23” to 281/," according to size: 
and additional space may be saved 
by providing outlets below the lower 
rams to serve as a mud cross. 











Rams in lower compartment effect 
a complete shut-off when pipe is out 
of hole, and maintain constant seal 
against highest gas pressures. 


eee. | 


Many operators prefer to drill 
through a Shaffer Full Opening Spool 
Type Landing Head, which not only 
eliminates changes in the drilling 
connections, but permits casing pro- 
grams to be altered by merely chang- 
ing the slips and packing unit. 




















Gates are quickly closed (or 
opened) when the operating screws 
are activated by a Shaffer Gate Clos- 
ing Engine installed either on mat 
under rig. or away from derrick. 









Send for this catalog. or look 
on Pages 2687 to of the 
1944 Composite Catalog. 


SHAFFER TOOL WORKS, Brea, California * California Service Shops: Santa Fe Springs, Ventura and Taft 
HOUSTON, TEXAS, 6006 Navigation Blyd. © OKLAHOMA CITY, OKLAHOMA, Acme Oil Tool Company 1001 S. E. 29th St 
EXPORT SALES OFFICE: Shaffer Tool Works, 30 Rockefeller Plaza, New York, N. Y., U.S.A 


"IGH PRESSURE DRILLING AND CONTROL EQUIPMENT FISHING TOOLS THAT EXCEL 


tions. The use of selective gun perforat- 
ing when series of productive strata are 
to be produced has become a rather well- 
established practice. Even in highly 
proved fields it is often the best method 
to use when there is any separation be- 
tween the oil-bearing sections of the pro- 
ductive zone. For other conditions (in- 
‘luding “intermediate waters” that may 
separate a san body but not be an ac- 
tual formation separation) the following 
tabulation is given as a summary of 
methods for general conditions. 
Wildcat and edge wells: 
a. Combination string. (In extreme- 
ly high pressure areas, water 
string would be preferable.) 


p SPECIFY S- 





aie. arma 


AJ 


Fig. F460 Fig. F467 


THE 
q HIGHER 


STANDARD 


por tue 8es7 "CABLE TOOLS 


CENTER ROPE SPEAR 
THREE-PRONG GRAB 


b. Blank casing cemented and gun 
perforated. 

c. Water string (only when neces- 
sary to protect upper part of hole 
or when there is likely to be con- 
siderable testing. ) ; 


2. Proved field wells: 


a. Combination string. 

b. Water string and liner. 

c. Blank casing cemented and gun 
perforated. 

Loss of circulation or low-pressure 

zones: 

a. Water string and liner. 

b. Combination string. 

c. Blank casing cemented and gun 
perforated. 










- 


ahi 


(Fig. F460) 


(Fig. F467) 


For fishing broken cable and sand line, 
Spang furnishes a variety of Center and 
Side Rope Spears, as well as Two- and 
. Three-Prong Grabs. 

Strands of cable left attached to the 
rope socket may be removed with the 
Spang Drill Mill, or the Spang Drive 
Down Socket or Trimmer. 


For the best in Cable Tools, 


SPECIFY SPANG 


SPANG & CO. 


BUTLER, PA. 





4. Special: drilling fluids: 

a. Water string and liner. 

b. Combination string possible tg 
some extent with carbonated mud 
and acid. 

c. Blank casing cemented and gun 
perforated possible to some ex. 
tent with carbonated mud and 
acid. 

5. Intermediate waters: 

a. Blank casing cemented and guy 
pertorated. 

b. Water string and cemented liner, 

c. Combination string. 

6. Possibility of deepening: 

a. Large size combination string, 

b. Large size blank casing cemented 
and gun perforated. 

c. Water string and liner. 

7. Sand trouble: 

a. Water string and liner. 

b. Combination string. 

c. Blank casing cemented and gun 
perforated. 

This discussion does not include, of 
course, the remedial measures that are 
often necessary after casing or casing 
and liner is run. For example, unex- 
pected intermediate water may show up 
after the liner is run or an excessive vol- 
ume of gas may have to be shut off to 
reduce the gas-oil ratio. The liner will 
then have to be cemented entirely and 
gun perforated or be squeeze cemented 
through a portion of its length, depend- 
ing on the conditions found. The per- 
forated portion of a combination string 
can be handled in a similar manner but 
will have to be squeeze cemented 
whether the cement job is to extend over 
its full length for selective gun perfora- 
tion or is only to shut off a predeter- 
mined portion. kk 


Lineoln award .- 


Papers received for publication in the 
Welding Journal of the American Weld- 
ing Society describing original work 
done on welding by the author or authors 
or under their supervision are eligible 
for this year’s award of the Lincoln Gold 
Medal if they appear in or before the 
July issue of the Journal, and also have 
been delivered or are scheduled for de-. 
livery before a meeting of the society or 
a meeting of any section or division of 
the society, it is announced. Papers re 
ceived too late for publication before 
that time will be eligible for the 1946 
award if they are delivered or appear Mm 
the Welding Journal in any of the suc- 
ceeding 12 months. 

The Lincoln Gold Medal is awarded 
annually to the author or authors whose 
paper is chosen by the Board of Awards 
of the American Welding Society as the 
greatest original contribution to the ad- 
vancement and use of welding. Other re- 
quirements for eligibility are that 4 
paper must be a full disclosure of th 
subject treated and that it shall contam 
no unethical advertising or sales promo 
tion. Papers having more than 3 authors 
are not eligible. Authors need not 
members of the American Welding So’ 
ciety. 

The donor of the annual award is J. F. 





Lincoln, president, Lincoln Electric 


SELLS SPANG TOOLS | 


YOUR DEALER 
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J&L Integral-Joint Drill Pipe is 


formed completely from single, 
solid billets of special Blue Rib- 
bon Alloy Steel. It is the only 
drill pipe of its kind with tool- 
joint ends die-forged from the 


pipe itself. 


J&L OIL COUNTRY PRODUCTS 


SEAMLESS CASING AND TUBING 
J&L INTEGRAL-JOINT DRILL PIPE 


LINE PIPE e WIRE ROPE 


JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH 30, PENWSYLVANIA 
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MACHINE CALCULATION OF 
ORIFICE METER GAS CHARTS 


By R. O. COX, Chief Measurement Engineer 
Lone Star Gas Company 


| EXCLUSIVE | THE advent of the 

Emco - McGauhy 
chart integrator for calculation of orifice 
meter gas charts had a pronounced ef- 
fect in chart departments using them, 
and there has grown up around these 
machines a routine resembling mass pro- 
cessing in plants and factories. Such a 
system is required if enough charts are 
available to keep them operating con- 
tinuously and maximum efficiency is to 
be maintained. This can be done if the 
duties of the integrator operator are lim- 
ited only to those operations actually 
necessary to integrate the charts, and the 
charts are completely prepared and so 
marked that they can be integrated 


without interruption or hesitation. This _ 


article is presented to give others the 
benefit of nearly 15 years’ experience 
with the operation of integrators in an 
office handling about 700 orifice meter 
charts per 8-hr. work day. 

The charts are received from the mail 
room in speoial self addressed mailing 
envelopes into which they fit without 
folding. These envelopes are made of 
tough paper and each is used several 
times until torn or the clasp is broken. 
This represents a saving both in ex- 
pense and paper. A piece of paper is 
pasted over the old postmark to allow 
the envelopes to be used again. Third 
or fourth class postage, depending on 
the weight, is used in mailing charts in 
these envelopes when no remarks other 
than identification are written on the 
charts and the envelopes are not sealed. 

The course of the charts through the 
office is illustrated in the accompanying 
diagram. After the date received is 
stamped on, the charts are inspected by 
a measurement engineer either before or 
after they are prepared for the integra- 
tor. Any irregularities are noted and 
meters needing attention are reported. 
Together with an assistant, the measure- 
ment engineer separates the charts into 
groups of the same meter range and type 
(those with same integrator constant), 
writes on the integrator constant, and 
counts and labels each group. Any cor- 
rections to the record are also marked on 
each chart for the integrator operator’s 
attention. 

The charts are divided as equally as 
possible between 3 integrators. These 3 
machines run constantly when charts are 
available and a relief operator runs each 
machine 2 hours a day to rest the regu- 
lar operators from the somewhat monot- 
onous routine. The operators work at 
hand-reading of special charts (not cal- 
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culated on the integrator) during relief 
periods. 

The pressure range setting on the in- 
tegrator is first checked or reset for each 
group of charts. The counter reading is 
written on the first chart to be integrated 
and also on the slip attached to the 
group. The start and end reading is then 
written on each chart as integrated, and 
the end reading of the last chart in the 
group is also written on the slip. The 
group of charts is then ready for the 
comptometer, and the integrator oper- 
ator proceeds as before with the next 
group of charts. 






he comptometer operator subtracts 
the start reading from the end reading 
on each chart. When the counter “runs 
out” after registering 9,999 and returns 
to zero while a chart is being integrated, 
the comptometer operator adds 10,000 
to the end reading on that chart and also 
on the run slip: The counter registration 
on all charts is then added to get a total 
for the group. The start reading on the 
slip is subtracted from the end reading 
and the remainder must equal the total 
counter reading on all charts in the 
group, after deducting any registration 
not chargeable to the charts. 

All charts in each group have the same 
integrator constant, and the comptomet- 
er operator next multiplies the integrator 
registration on each chart by the multi- 
plier to obtain the total “extension” on 
each chart. The extensions on all charts 
in the group are then added to obtain the 
total extension for the whole group. The 
total amount registered from the run 
slip is multiplied by the constant and 
the result must check within a difference 
of 2 or 3 with the total from the charts. 

The comptometer procedure proves 
the subtraction and multiplication on all 
charts in the group. It would be possible 
to make the subtraction and multiplica- 


P 683.32 


tion on each chart and then add the 
tensions and compare that total with th 
total extension as determined on the 
slip instead of first balancing the counte; 
readings and then the extensions. It 
been found, however, that too much ti 
is required to find errors when the dif 
ferences have not been balanced before. 
hand. Also, an exact balance can be oh. 
tained on the counter registration q 
sometimes errors in writing on coun 
readings are discovered in balancing 
them that must be corrected by the 
tegrator operator before the group ij 
balanced. In correcting such errors, t 
integrator operator sometimes disc 
nearly offsetting sizable errors on ty 
charts that would be undetected if a 
arate balance of the counter reading 
were not made. 

Some companies incorporate the 






















































tegrator constant with the orifice coef 
ficient and thus eliminate the sep 











multiplication of the counter registra. 








tion by the constant. We have found § 
less confusing to obtain the actual 
tension for each chart, because se 
charts are hand-read to make adjug 
ment to the meter record, and the 
efficient combination with the integrate 
constant would not be applicable 



































such charts, thus the use of two coeffi 
ients would complicate balancing of t 
monthly meter statement. Also, we ha 
found that use of the actual orifice 
efficient as a separate factor is less ce 
fusing on charts checked by others whe 
do not use integrators. 

After the total extensions have bh 
obtained and checked, the group @ 
charts is broken up and each chart f 
in a cabinet in the same slot with ¢ 
charts from the same meter. Each 
also contains a chart envelope on 
the coefficient, chart number, and i 
rator constant are written. Once 
month and again at the end of the state- 
ment period the envelope and charts are 
removed from the filing cabinet and the 
charts outside the envelope inspected 
and prepared for posting. A check is 
made to see that the proper chart was 
used on the meter, that the proper con- 
stant was used on the chart, that the 
total extension is in line with that on the 
other charts, and that no previous charts 
are missing. The charts from the meter 
are then arranged consecutively in order 
of dates and the coefficient written on. 
The charts from several meters are put 
together to form a group of up to 50 
charts and passed to a comptometer op- 
erator for multiplication of the extension 
by the coefficient. The inspecting and 
preparation of charts for posting is done 
by a measurement engineer and two as- 
sistants who are able to spot any sizab 
errors in calculation or metering. 

After the volume is determined and 
written on each chart by multiplying 
extension by the coefficient, the tot 
volume is written on the attached slip 
and the group is passed to a posting ma- 
chine for posting of extension and vo 
ume on the monthly statement. A state- 
ment for each meter has been head 
with a stencil that shows identification 
and coefficient and is kept in a file at the 
posting machine. The operator inserts 
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A fleet of over 400 FWDs serves 
Fee 4 Halliburton Oil Well Cementing Company 


-- THE ANSWER TO 


Limited (MASE POWER 


In the worst of oil-land’s mud, over the toughest “off-the-road” terrain, 
in any weather, FWDs have the going power to get through — to bring 
crews and equipment to location on time. 


Getting more oil-field work done, with limited manpower, is largely 
a matter of transportation of men and gear. 


Proper weight distribution, balanced pulling power in all four wheels, 
and the true application of the four-wheel-drive principle with center 
differential — these FWD advantages give you greater speed and’ 
safety, less wear on parts, longer operating life, less tire wear, more 
work-power per gallon of gas, lower operating and maintenance costs 
per ton mile. 


FOUR WHEEL DRIVE AUTO COMPANY 
Clintonville, Wisconsin 


Canadian Factory: Kitchener, Ontario - 
n » " FWD Winch Unit FWD Portable Derrick 


“pulling an oil well” drilling 4¥2"° casing hole 


i Wa ' in Oklahoma oil field. in Mlinois Oil Basin. 
) < 


5 ORicinaL excrusive. BLOEXS 
 FOUR-wueet-npive TRUCKS 











the statement in the machine and multi- 
plies the extension from the.chart by the 
coefficient at the top of the statement, 
paying no attention to the coefficient 
written on the chart. The machine prints 
the extension and volume on the state- 
ment, and the total volume accumulated 
in the machine for the group of charts 
must equal the total volume written on 
the slip by the comptometer operator, 
otherwise the error must be found and 
corrected. The posting operation proves 
that the correct coefficient is written on 
each chart and that the multiplication of 
the extension by the coefficient is cor- 
rect on each chart. Use of the posting 
machine eliminates the necessity of 
checking the comptometer multiplica- 
tion, posting by. hand and proving the 
posting, and also typing and proving the 
monthly statement. One operator posts 
all the orifice meter charts and has spare 
time for other work. 

The description above and the dia- 
gram indicates that the charts require 
much handling due to the many steps 
involved in our routine. It is true that 
some steps could be combined to prevent 
some of the handling, but we have found 
that the system is more flexible and less 
likely to develop “jams” if the charts are 
kept moving through quick operations. 
If a “jam” does develop, it can be quick- 
ly overcome by shifting operations or 
personnel slightly. 

The work is divided into three sections, 
each with a measurement engineer hav- 
ing field experience in charge. The first 
has the responsibility of inspecting the 

‘charts and preparing them for. calcula- 
tion. He sees that the charts are kept 
moving from receipt in mail to the cal- 
culating section. The supervisor of the 
calculating section has the responsibil- 
ity of getting the charts calculated and 
ready for posting. He sees that charts 
are “fed” to the posting machine. The 
supervisor of the third, or statement sec- 
tion, is responsible for posting and pre- 
paring of all statements. The type of 
charts handled ahead of the others in 
each section are the ones needed first in 
the next section. This system has pro- 
duced wonderful results in processing 
the large volume of charts handled. Un- 
der ordinary circumstances it is usual 
to* have charts calculated through the 
total extension and filed on the second 
day after receipt in the mail. They can 
then be inspected for posting as required, 
but are readily available if needed in the 
meantime. When necessary, charts can 
be processed entirely in one day. : 

As explained, the charts are inspected 
or checked 3 times in process, each time 
under different grouping where a differ- 
ent type of comparison can be made. The 
charts are first inspected each day as 
they come in the mail when charts from 
a field or locality are together. A line 
failure or other incident that affects sev- 
éral meters is noticed at this point. The 
charts are next checked when those of 
the same range from the same type meter 
are together for the integrators. Any er- 
ror in the group, or one in the group, is 
detected when proving the integration 
of the charts. The charts are last inspect- 
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ed when those from the same meter are 
together, where a comparison with other 
charts from the meter is made just be- 
fore being posted. Any sizable error that 
has escaped detection up to this point is 
easily detected. This system of inspect- 
ing and handling detects errors, as well 
as faulty meter performance, almost 
without fail. After each monthly state- 
ment is completed, the supervisor of the 
statement section looks over it for any 
figure out of line or missing and writes 
his initials on it to indicate that he has 
approved it. 

Charts from approximately 800 dis- 
placement meters and numerous record- 
ing gravitometers and thermometers are 
read by the inspection method, but re- 
ceive the same type of handling and in- 
spection as do orifice meter charts. 

The chief reasons for the success of 
this system are as follows: 

1. The benefits of “assembly line” ef- 
ficiency are obtained by breaking the 
overall job into several consecutive op- 


erations that are quick and simple. This 
keeps the charts moving and enables 
employes to become highly efficient in 
their particular tasks. 

2. The work is inspected at 3 points 
in process by men who from years. of 
field experience understand the prin- 
ciple of operation of meters and can 
usually tell at a glance when something 
is wrong with a chart. 

3. All charts pass through the same 
routine and receive identical treatment, 
which makes it possible to devise checks 
and balances at certain key points to 
eliminate errors. 

4. Employes have. an incentive to 
keep the work moving from their desks, 
for they can have some spare time 
their phase of the operation is caught up. 

5. The supervisors of the 3 sections 
who are responsible for the inspecting 
and checking also allocate work to 
employe. This gives each of them direct 
control of the quantity and quality 
work performed. xe 
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Flexible! Variable! You bet, it is! 
Utility Electric Power can handle the 
big pumps as well as the little pumps; 
the multiple hook-ups as well as the sin- 
gle pumps. 

Whatever size power job there is to 
be done, chances are that Utility Electric 
Power will do it, and do it with maxi- 
mum efficiency and at rock bottom cost. 

Everywhere throughout the petro- 
leum industry you will see Utility Elec- 
tric Power being used with outstanding 
success—for pumping, for pipeline op- 
erations, for refining, for butadiene 
plants, for drilling, and for many other 
purposes. The reason is, Utility Electric 
Power has proved to be the top-flight 
all-around power for the petroleum in- 
dustry. 





Consult the power engineer of your 
Utility Electric Power company. He will 
help you in every way possible. 
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TWO MAJOR 
WAR 
DEVELOPMENTS 


now ready for industry 


1. Aeroquip Hose Lines” in ge. 


tachable and reusable fittings 
simplify the supply problem and 
save valuable time, thus helping 
our armed forces on all fronts. 


we ee 


Assembly without special tools. 
No tightening or adjustment after 
assembly. Fittings can be re- 
moved from hose and reused 
over 100 times. 


2. Aeroquip Self Sealing Couplings * 


allow disconnection of liquid 
carrying lines without loss of fluid 
and reconnection without inclu- 


sion of air. \ 


UN Some th t Semen a en a Sammon) 


5,061 
HOURS OPERATION 
ON NEW BRANIFF 
INSTALLATION 


Engine-change time shortened 
30 minutes... 40 man-hours 
saved per overhaul. 


With a 5,061-hour operational record revealing new 
gains in time saved and fire hazards reduced, installation 
of Aeroquip Flexible Hose Lines in place of rigid power 
plant plumbing lines on Douglas DC-3’s by Braniff Air. 
ways marks a forward step in maintenance efficiency. 
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Oil Vent Lines 
Dehydrator 
Prop Feathering 
Oil Suction. 
Carb. De-icer 


. Fuel Cross Feed 
. Fuel Line 
. Fuel Suction 


Vac. Suction 


- Oil Line to Cooler 


Oil Pressure 

Manifold Pressure 
. Hydraulic Suction 
Hydraulic Pressure 


- Oil Line Out from Engine 
Oil Line Into Engine 
Oil Line Return to Tank from Cooler 
Primer Line 


PRNAVAYWNS 


Braniff officials report engine-change time reduced 
by a half-hour, and 40 man-hours saved per engine over- 
haul, with Aeroquip Hose Assemblies and Self-Sealing 
Couplings. Further time saving is reported on regular 
service checks due to cleanliness of power plant sections, 
absence of leaks minimizing wash-down work. 


SAFETY IMPROVED 


By elimination of 50% of the pipe joints, and with 
Aeroquip’s leak-proof performance stopping drips in the 
engine nacelles, fire hazards are measurably cut. Aero- 
quip’s assemblies meet CAA requirements as to sufficient 
fire resistance. The flexibility also ends problems of rigid 
lines under vibration. 


STOCK SIMPLIFIED 


With Aeroquip’s quickly removable, reusable and 
interchangeable fittings, all parts can be replaced indi- 
vidually and new hose lines cut to any lengths and as- 
sembled*on the spot without special tools. This feature 
has proved of great value in military use, where these 
lines are “AN” standard. 


WEIGHT SAVED 


Aeroquip supplies all these advantages at no sacrifice 
in weight; in fact, savings totalled 4 lbs. 9 oz. and 4 lbs 
11 oz. for left and right engines. 
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}@ Safety splice 


American Chain and Cable Company, 


Inc., Bridgeport, Connecticut, an- . 


nounces the development of a new meth- 
od for splicing wire rope into slings or 
various assemblies—a method that ren- 
ders hand-tuck splicing obsolete and un- 
necessary. 

This method develops a neater and 
more compact splice than is possible by 
the hand method, it is pointed out. The 
splice is flexible all the way to the ter- 
minal, and always develops 100 per cent 
of the rope’s strength. The Acco-Loc 
Safety Splice does not distort the rope 
structure and so maintains equalization 
of stresses in all strands. The splice ap- 
plies the load stress in direct line with 


i 





the pull of the load. It has no seizings 
to loosen, unravel, or get in the way, no 
wire ends to barb and tear workmen’s 
hands. It is wide open for visual inspec- 
tion at all times. It may be used with 


, any standard fitting (hook, ring, shackle, 


thimble, etc.) , and when the sling or as- 
sembly is retired such fittings may be 
salvaged and re-used. At the present 
time the new safety splice can be ap- 
plied only at the factory. 


(2) GE motor 


A ‘new Class I, Group C, explosion: 
Proof motor for atmospheres containing 
ethyl-ether and similar vapors, has been 
announced by the motor division of the 
General Electric Company. Recom- 
mended for use in chemical plants, hos- 
Pitals, and research laboratories, the 
hew motor was tested and listed by the 
Underwriters Laboratories in July, 1944. 
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THE PETROLEUM ENGINEER 


700 Irwin-Keasler Bldg. 
Dallas 1, Texas 





Keep Posted On 


NEW EQUIPMENT 
Use Card 


Advancements in petro- 
leum and plant equipment 
are being made rapidly. Keep 
abreast by making full use of 
The Petroleum Engineer’s 
enlarged New Equipment Sec- 
tion. 

All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
Check or encircle the number 
on the card that corresponds 
with the product or products 
in which you are interested 
and drop it in the mail. Lit- 
erature and prices will be sent 
promptly. 











Available in frame sizes 204-326, and 
in types K (normal torque) and KG 
(high-starting-torque) , the new motor is 
rated 14 hp. at 600 r.p.m. to 20 hp. at 
3600 r.p.m., 110, 208, 220, 440, 550 volts, 
60, 50, 25 cycles. The construction is es- 
sentially the same as the Class I, Group 
D motors, but a special flamepath is 
used at the shaft openings to cool the 
flame of internal explosions. Thermo- 








stats operate in conjunction with a mag- 
netic controller to disconnect the motor 
at a predetermined temperature, but do 
not supplant regular overload relays. 
Other features of this motor include 
a cast-iron stator, a four-position cast- 
iron conduit box, and strong end shields 
of high-grade, corrosion-resistant cast- 
iron with reinforcing cooling ribs. Effec- 
tive cooling is provided by a nonspark- 
ing fan, and a convenient pressure-relief 
system provides for ease of lubrication 
without disassembly of the motor. 





(3) Evaporative cooler 


A portable “gas lift” evaporative cool.- 
er and condenser that can be hauled and 
set down wherever desired, has recently 
been designed and fabricated by Drayer 
and Hanson, Inc., Los Angeles, Califor- 
nia. The first one of its kind is now oper- 
ating successfully in the Kettleman Hills 
district. 

The unit handles 15,000,000 cu. ft. per 
day of natural gas at 175°F., cooling it 
to 90°F. under 2000 lb. per sq. in. gage 
and condenses out 160 bbl. of 42-deg. 
API oil. In addition, 15 bbl. per day of - 
water is condensed out, reducing the 
likelihood of hydrate formation during 
reexpansion. 

The “gas lift” evaporative cooler and 
condenser is 15 ft. 9 in. long, 12 ft. 
10 in. high, 4 ft. 8 in. wide and weighs 
approximately 7 tons. It can be operated 
with natural gas, gasoline, or electricity 
and is completely self contained, incor- 
porating its own control. The tempera- 
ture control is attained with motor oper- 
ated dampers, effectively maintaining 
the desired gas outlet temperature re- 
gardless of weather changes. Filtered air 
intake prevents accumulations of dust 
within, protects the pump and spray 
unit, prevents contamination of recircu- 
lating water supply, and increases the 
life and efficiency of the entire mecha- 
nism, it is asserted. 








BUY WAR BONDS 
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(4) Cementrol shoe 


Larkin Packer Company, Inc., St. 
Louis, Missouri, announces the Cemen- 
trol Shoe after widespread tests to prove 
its advantage in preventing damage to 
producing formations from infiltration 
by cement slurry. 

The new product is designed to pre- 
vent the downward movement of cement 
below the casing shoe during and follow- 
ing cementing operations, and thereby 
eliminating the possibility of cement 
sheathing the face of the formation, ac- 
cording to the manufacturer. 

The Cementrol Shoe, equipped with 


Slips lock, preventing the external sleeve 
from moving upward, and the packer 
must remain expanded. No cement is al- 
lowed to pass the formation below the 
Cementrol Shoe, for the bakelite ball 
and middle bridge the casing on the in- 
side, and the packing element packs off 
on the outside. 

After cement has set, the bakelite me- 
chanisms are easily drilled out, and no 
cement is encountered below the shoe, 
Larkin explains. The shoe offers the 
added advantage of centering casing to 
assure an evenly spaced flow of cement 
around the pipe. 

The Cementrol Shoe was developed 
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the Larkin bakelite guide and valve as- 
sembly, acts as a conventional float shoe 
while casing is being run. When the cas- 
ing reaches cementing depth, a bakelite 
ball is dropped and pumped slowly down- 
ward until it comes to rest in the seat of 
the internal bakelite middle section of 
the shoe. Through keyhole shaped slots 
in the steel body this middle section is 
pinned with shear pins to a sliding steel 
sleeve on the outside. This sliding sleeve 
is in contact with the packing elements. 

Pump pressure is continued after the 
ball has seated, and before a pressure 
of 300 lb. per sq. in. has been reached 
the internal bakelite middle will have 
moved downward, forcing the external 
steel] sleeve downward against the pack- 
ing elements and expanding them firmly 
against the hole wall, thus packing off 
the casing on the outside. Pump pres- 
sure is continued until it reaches ap- 
proximately 850 lb. per sq. in., at which 
the pin shears and the bakelite moves 
farther downward, opening side ports 
through which the well is cemented. 
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by Larkin with the cooperation of en- 
gineers of several major companies who 
sought a solution to the important prob- 
lem for which the shoe was designed. 
Illustrations here show the shoe as it is 
run in the hole, and after packing ele- 
ment has been expanded to form its out- 
side shutoff. 


(5) Plastic collets 


Tough, light, and enduring colored 
plastics are used by United Precision 
Products Company, 3524 Belmont Ave- 
nue, Chicago 18, Illinois, to make an im- 
portant improvement in cylindrical plug 
gages. 

In United Precision’s Dublife Gage, 
metal collets are replaced by colored 
plastic collets—green for the “Go” plug 
and red for the “No Go” plug. As both 
these plugs are contained in the same 
handle of Dublife Reversible Plug 
Gages, the user has instant eye informa- 
tion on the plug to be used. 

This, however, is only one. of the ad- 


vantages of the improvement. The plas. 
tic collet grips the plug with a secure 
hold. It can not be twisted out by vise 
or wrench. There is no slipping of the 
plug. It is easily removed by use of g 
drift. The plastic does not scratch and 
mar the plug, preserving its accu 
over a long period, according to the 
manufacturer. 

Insulation is an important factor to 
be reckoned with in the use of gages in 
many places. The new plastic collets are 
dielectric, adding to the protection of the 
gage against electrical effects. 

The reversibility of United Precision’s 
Dublife Gage has long proved an impor. 
tant feature, the manufacturer states, By 
this reversibility of each plug, there are 
in effect, two “Go” plugs and two “No 
Go” plugs in each Dublife handle. When 
either end becomes worn, as is the case 
with all gages in long use, the user has 
only to reverse the plug, and he has 4 
new gage. : 

An entirely new handle has been de 
signed for the Dublife Plug Gages with 
colored collets. This new handle is so 
signed that either plug can be remove 
quickly without disturbing the other 
plug. 


(6) Cast connectors 


The adoption of a new, high-strength 
alloy for all cast, current-carrying parts 
of electrical connectors has been an 
nounced by the Burndy Engineering 
Company, 107 Bruckner Boulevard, New 
York 54, New York. This alloy, known 
as Burndy 113L, is the same as Burndy's 
familiar high copper alloy 113, but with 
the important addition of lithium. 

This addition of lithium is said to pro- 
vide a far denser and finetgrained cast- 
ing, with an increase in tensile strength 
of almost 20 per cent. Elongation is 
also increased about 20 per cent. The 
coefficient of friction is reduced, yet all 
these advantages are obtained without 
any appreciable change in electrical con- 
ductivity. 

Electrical connectors cast from alloy 
113L, it is asserted, are therefore strong- 
er and tougher, overcoming cracking in 
service, are more readily conformable to 
the conductor, and can be installed with 
greater applied pressure. 


(7) Are timer 


A patent has recently been granted to 
Erwin C. Brekelbaum and Sol. Oestrei- 
cher of the Harnischfeger Corporation 
of Milwaukee, Wisconsin, covering the 
basic functions of the P&H Arc Timer, 
for use in conjunction with the produc- 
tion welding control system originated 
by that company, manufacturers of 8 
complete line of arc-welding equipment. 
The arc timer is an electric clocki 
device that, connected to the circuit of 
a welding machine, records the actual 
time spent by the operator in depositing 
weld metal. The system itself is a means 
of controlling welding procedures, pro- 
duction, quality, and cost. 
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Three model PC-1879 BUDA natural gas- 
butane engines each developing 233 H.P. 
at 1000 RPM driving a Turney draw works, 
18" Wilson-Snyder mud pump and 1/4" 
Gardner-Denver mud pump on drilling rig 
for Southern. Drilling & Well Servicing 
Co., Houston, Texas, is shown on a 9600 
Ft. test near Brenham, Texas. 
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Wherever BUDA Oilfield Engines are operating, 
there is a Buda Oilfield Distributor who makes it 
his business to assist you in keeping them run- 
ning at peak efficiency. Education of your oper- 
ating personnel, periodic check-ups and prompt 
service on parts mean longer service life with 
less down time. It's BUDA for More Horsepower 
Hours per Dollar. 


Write for literature. 


15460 Commercial Avenue 
Harvey (Chicago Suburb) Illinois 
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NATURAL GAS 
GASOLINE e DIESEL 


349 HORSEPOWER 
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(8) Precision resistors 


Two new series of Riteohm Precision 
Resistors—Series 82 and 83—are an- 
nounced by the Ohmite Manufacturing 
Company, Chicago. These are additions 
to the Ohmite Precision Resistor family 
that includes the well known Series 71, 
81, and 90. 

The new units may be mounted by 
means of a through-bolt. The Riteohm 
82 has two lug terminals at one end 
firmly fastened by screws. The Riteohm 
83 has radial wire leads. 

Both new units are pie-wound to 1 per 
cent accuracy. Specially enameled alloy 
resistance wire is non-inductively pie- 


wound on a non-hygroscopic ceramic 
bobbin that has a hole through the cen- 
ter for a No. 6 screw. After being wound, 
the units are vacuum impregnated with 
a special varnish that provides addi- 
tional insulation and thoroughly pro- 
tects the winding against humidity. The 
resistors can be supplied with a varnish 
coating containing a fungicidal agent, 
thus making the units particularly suited 
for use in the tropics. 

The Riteohm 82 is available in three 
sizes—11/16 in. diam. by 1% in. long, 
17/16 in. long or 134 in. long for the 
2, 4 and 6 pie units, respectively. The 
minimum resistance is 0.1 ohm for all 
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By reducing cup wear, the cost of swabbing is 
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materially reduced. That's why the “DOUBLE 
E” SWAB is a money-saver .. . it has an exclusive 
controlled expansion feature which greatly re- 
duces the wear on cups, at the same time provides 
for FULL fluid recovery. The load on the 
“DOUBLE E,” regardless of the depth well, is 
75 per cent less than that on other type swabs. 
The “DOUBLE E” is called the One-to-Four 
oo because the cups outlast ordinary cups one 
to four. 


Sold through supply stores everywhere, in sizes 


¥%, to 1034, inches, all with the same exclusive 
“DOUBLE E” cup design. 
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units and the maximum is 400,000 chm, 
for the 2 pie unit, 750,000 ohms for th. 
4 pie, and 1 megohm for the 6 pie unit, 

The Riteohm 83 is available in thre 
sizes—Y in. diam. by 7/16 in. long, & 
in. long or 1 in. long. The first two units 
are 2 pie whereas the third is a 4 pie 
unit. The minimum resistance is 10 ohms 
for all units and the maximum is 200,00 
ohms for the small 2 pie unit, 400,00 
ohms for the large 2 pie, and 800,00 
ohms for the 4 pie unit. 

A few common applications for these 
resistors are voltmeter multipliers, lab. 
oratory equipment, radio and electrical 
test sets, attentuation pads, and eleg. 
tronic equipment requiring extremely 
accurate resistance components. 






























































(9) Cathead 


J. H. Schreiber, president of Gemeo 
Oil Tools, Inc., and General Engineering 
and Manufacturing Company, 3115 
South Grand Boulevard, St. Louis I, 
Missouri, has developed a fully auto 
matic light impact type cathead for use 
on all makes of rotary drawworks, 

All working parts are enclosed ina 
sturdy one-piece aH-steel housing an 
chored to the drawworks to prevent rota- 
tion. Automatic operation is provided by 
remote finger tip control. The operating 
lever is placed at the convenience of the 
driller or other operator. Only a very 
slight pull of the lever is required to 
move the engaging cam into the path of 
the shoulder on the actuator arm. This 







so as to form a clutch on the surface of 
the rotating drum. The clutch thus en 


gages the jerkline shoe causing a quick 
jerk on the line. The shoe and the line 
are carried around the rotating drum to 
a point where the shoulder on the arm 
of the actuator passes over a stationary 
cam causing the clutch or actuator pm 
to release the jerkline shoe and remov- 
ing the projection forming the clutch on 
the surface of the rotating drum. 

Outstanding among its many impor 
tant features are: 

1. Absolute safety to operator: and 
crew when in operation. 

2. Positive, fast, automatic action. 

3. A fully automatic light impaet-type 
cathead available for ,mouiiting on 
makes of rotary drawworks. 

4. Sturdy, powerful construction 1 
meet the needs imposed by modern deep 
well drilling. “' © a 
, o. All-steel housing welded into 8 
single unit assures,lorigJife with a minh 
mum of upkeep. -* °*~ 

































POWER TO WIN 


Dependable power and long life are two of the most 
Awarded te the essential requirements of internal combustion engines 
—— "ie in oil field operations. 


Continental Motors 


Corporation The truth of this statement has been proved many times 
er a See during the past few years when new engines or even 
replacement parts have been unobtainable. 


Only those construction and operating programs which 
at the very beginning specified the finest equipment 


NATIONAL WELDING & GRINDING CO......... Dallas have been able to function without costly breakdowns. 
Cc. JIM STEWART & STEVENSON CO Houston 


STANDARD TOOL & MACHINE CO..... snes Engineers and contractors have learned that Continental 
DIESEL POWER & MACHINERY CO. ma City Red Seal Engines give the dependable and long-life 
INDUSTRIAL SUPPLY CO...---Wichita. Palle power — the Power to Win — needed in their operations. 


IVERSON TOOL CO. Branches: Artesia, N. Mi; 
Borger, Tex.; Odessa, Tex.; Tampa, Tex.; Wink, Your Dollars are Power, Too! Buy War Bonds and Keep Them! 


Tex.; Oklahoma City, Okla.; Okmulgee, Okla.; 
“aarti (Continental Motors [orporation 
MUSKEGON, MICHIGAN 
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(10) Wizard pilot 


Fisher Governor Company, Marshall- 
town, lowa, announces a new Snap Act- 
ing Wizard Pilot for on and off pressure 
control, recommended for all applica- 
tions where two position valve control 
must have accuracy and dependability. 

Especially adapted to pressure flow- 
ing of flush type oil wells, a service 
known as “stop cocking,” the operating 
range is flexible to meet all conditions. 





It is recommended for gas lines where 
freezing within the valve structure may 
be overcome by on and off pressure con- 
trol, but is applicable to many other two 
position control applications. 

The equipment is available in direct 
or reverse acting types for diaphragm 
or remote panel mounting. Snapping 
range is adjustable from 1 to 25 per cent 
of Bourdon tube rating with that range 
placed anywhere within the tube rating. 

Fisher Series 4101 snap acting pilots 
are completely illustrated and described 
in Fisher Bulletin D-2. 


(12) High-lift pop valve 


Farris Engineering Company, of Pal- 
isades Park, New Jersey, announces the 
development of a pop relief valve that 
the National Boiler Laboratories, Ohio 
State University, reports has an excep- 
=" high coefficient of lift for the 

isk. 

This high lift is obtained through the 
unusual design of the valve disk, by 
which the velocity of the fluid is entrap- 
ped and its kinetic force is converted 
into additional lift for higher relief dis- 
charge. The new Farris pop valves (type 
No. 1800), designed for pressures up to 
300 lb., are already in extensive use on 
steam, air, gas, water, and other liquid 
process lines. They are made in sizes 
% in. to 24% in. and meet full ASME 
specifications. 

This Farris pop valve is built with an 
adjustable single blowdown ring that 
permits regulation of the amount of pres- 
sure to be relieved on individual opera- 
tions. Economical, minimum blowdown 
results without interruption to plant 
operations due to unnecessary loss of 
pressure from relief action. 

Consistent with its established policy 
of high-lift valve design, the Farris or- 
ganization has incorporated long, ac- 
curately calibrated carbon-steel springs 
in these new pop valves. They are also 
available with a hand wheel for easy and 
accurate pop adjustments on jobs re- 
quiring frequent changes of operating 
pressures, or with packed adjusting bolt 
under a protecting cap for gas service. 

Another new Farris pop valve, utility 
type No. 1840, although somewhat small- 





(11) Steam jet 


A new type jet, which utilizes steam, 
air, or solution to agitate and circulate 
thoroughly solutions in tanks and vats 
has been designed and is now being built 
by The Youngstown Welding and Engi- 
neering Company, Youngstown, Ohio. 
After success in pickling tank installa- 
tions, the company found thatthe Weldco 
Steam Jet has many other practical ap- 
plications, such as in food and process 
industries. It became quickly apparent 
that air and liquid as well as steam 
could easily flow through the patented 
bell-shaped jet to agitate and circulate 
solutions in vats, tanks, and other con- 
tainers. 

By installing the new Weldco jet in 
the corner or anywhere along the sides 
of a tank, the company.asserts the en- 
tire tankful of liquid can be agitated and 
mixed at the same time. The Weldco jet 


is easily installed by simply connecting 
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it to the present line; no special piping 
or additional lines are necessary. The 
velocity of the air, liquid, or steam in- 
creases as it passes through the special 
nozzle and expands into the bell-shaped 
housing of the jet.. This action sucks 
solution from the tank through the back 
of the jet so that the solution at the side 
and back of the jet as well as that in all 
other parts of the tank is agitated and 
circulated. 

As the Weldco jet was especially de- 
veloped for handling corrosive liquids, 
The Youngstown Welding and Engineer- 
ing Company weld the entire unit into 
one piece of whichever corrosion re- 
sisting metal is best for the installation. 
Being welded into one piece of monel, 
inconel, nickel, stainless steel, or any 
alloy of weldable material, the jet has 
no moving parts to wear out and can be 
used.on any line that has 10 lb. pressure 
or more. 


er, is similar in general appearangs 
those above described. This type, 
ever, is built without an adjustable hj 
down ring, which is replaced by a pre 
determined orifice. Primarily designe 
for equipment manufacturers or othen 
requiring low first-cost—and yet de 
able performance—this utility valve jy 
made in sizes 3 in. to 1 in. 





(13) Control units 


A standardized system of remotely op. 
erated mechanical controls has been gp. 
nounced by M. L. Bayard and Comp 





1918 Indiana Ave., Philadelphia 32 
Pennsylvania. The control system is use 
on such equipment as cranes, winches 





windlasses, and stearing gears and for 
operating and closing large valves with 
motors, ventilators, and for the opera 
tion of banks of furnace doors, factory 
windows, etc. 

The related units are suitable for 
power operation under speeds not ex 
ceeding 1800 r.p.m. Terminal connec 
tions are constructed so that rearrange- 
ment of the same units can be made with- 
out disturbing the assemblies or affect- 
ing their internal adjustment. 

The steady shaft assembly is engi 
neered in two standard types. One is for 
attachment to a surface that is square to 
the shaft, particularly suitable for deck. 
bulkhead, or any other water-tight 
mounting. The other is for attachmen! 
to a surface that is parallel to the shaft 

Full freedom is possible with the 
spiral bevel gear assemblies (illu 
strated) because all shaft ends are inter- 
changeable. Either two-shaft ends ot 
three-shaft ends, depending upon the 
type desired, are connected to other con 
trol units. 

The universal shaft assembly is made 
in lengths ready to be installed, or with 
one end yoke to be field welded after 
the tube is cut to suitable length. Tele 
scoping splined portion between the 
yokes permits ready installation and te 
moval without disturbing the other cot 
trol units. 
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Patterson-Ballagh 


PIPE 
WIPER 


Saves Weight Material 


and Fishing Jobs 





Use of the PATTERSON-BALLAGH Pipe Wiper offers many money 
and time saving advantages. Here are some: 


1. Easily installed under master bushing. 2, When pipe is pulled from hole, 
mud and oil is “squeegeed” from the pipe so cleanly that no wash water is 
needed. Result is, no dilution of mud, saving of “weight material”, clean pipe 
and floor. 3. The steel-reinforced “disc”, one-piece, and of large diameter, 
protects against dropping of small items such as broken slips, tong dies, ham- 
mers, and chisels down the hole. No more fishing for these items. 4. Rig 1s 
safer because floor is not muddy or greasy; drill pipe is easier to handle; tubing 
is easier to inspect; “channeling” is reduced and spinning rope does not become 
waterlogged. Crews work better and safer where a PATTERSON-BALLAGH 


See Composite Catalog. Pipe Wiper is used. 


Patterson-Ballagh 
PIPE WIPERS . 


Now Made of PBX Synthetic Rubber Oil and Weather Resistant 
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RELY ON..... 


ROBINSON 


for 


RESULTS 


with the 
REGULAR 


THREE- 
IN- 
ONE 
PACKER 


You can be sure of out- 
standing results with this 
packer for— 


®@ Shutting in gas 
wells. 


@ Flowing oil wells. 


@ Repressuring oil 
sands. 


@ Acidizing lime wells. 


The Three-In-One Pack- 
er is designed to set 
and pack in the open 
hole. 


.AAAAAAAASSS SSAASASSSSD 


Thick heavy rubber and 
a step expanding cone 
makes it possible to 
pack oversized holes or 
wells having irregular 
side walls. 





lt is assembled with 
sufficient cotter keys to 
hold the step expand- 
ing cone in position 
during transit and while 
lowering into the well. 


“WN, 


P. O. Box 1408 ; 


TULSA, OKLAHOMA 


Factory: Coffeyville, Kansas 
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MACHINERY and EQUIPMENT 





(14) Casing scraper 


Security Engineering Company, Inc., 
Whittier, California, announces a new 
casing scraper to provide a tool that 
’ thoroughly cleans the inside 
of pipe, new or old. It oper- 
ates on the same slicing ac- 
tion principle as the Sievers 
reamer and, according to the 
manufacturer, it only takes 
200 turns to clean the dirtiest 
pipe and prepare it for free 
passage of production tools. 
Especially valuable for tak- 
ing burrs off gun perforations, 
the Security casing scraper is 
also used for cleaning cement, 
scale, corrosion, paraffin, and 
all kinds of material from the 
inside walls of casings, the 
manufacturer states. 

The unusual design of this 
tool offers several distinctive 
features, according to the 
makers. Square mandrels 
with reversible scrapers great- 
ly lengthen the tool’s life and 
reduce operating costs. Each 
scraper with its hardened cut- 
ting thread is subjected to 
controllable spring pressure, 
thereby providing uniform 
wall contact under all condi- 
tions. This use of a number of strong 
coil springs permits size adjusting up 
to full casing diameter. 


(15) Flax packing 


Announcement is made of a newly de- 
veloped flax packing made by a process 
that keeps the flax soft and pliable for 
long periods. 

In introducing this new product, 
Palmetto Square Flax Packing, Greene, 
Tweed and Company. have aimed to 
overcome the past tendency of flax pack- 
ing to harden prematurely. This tend- 
ency has been ascribed to the custom of 
plaiting the flax while dry, and relying 
on mere immersion of the finished pack- 
ing in hot tallow to provide sufficient 
lubrication. . 

Applying their long experience 
gained in the development of self-lubri- 
cating asbestos packings, Greene, Tweed 
and Company has reversed the custo- 
mary procedure of lubricating flax pack- 
ing. In making Palmetto Square Flax 
Packing, each individual strand of the 
flax roving is thoroughly lubricated be- 
fore the strands are processed into pack- 
ing. Each strand is put through a ma- 
chine that forces hot tallow into the 
innermost structure of the flax. Then the 
thoroughly impregnated strands are 
plaited into packing form. 

Thus a uniform, balanced amount of 
lubricant is provided throughout the 
packing—in other words, complete in- 
ternal lubrication. This, the manufac- 
turers asserts, results in lowest possible 
stuffing box friction and minimum wear 
on shafts, rods, stems, etc. 

Only the finest grade long line flax 
obtainable, is used and is braided solid 


without corners or centers. The finished 
packing meets prevailing navy specifica. 
tions. 

This new packing is now available in 
two types: the regular tallow-impreg. 
nated packing and a graphite-coated 
type, sometimes referred to as water. 
proof hydraulic flax. 


(16) Dual-stream nozzle 


Dugas Division of Ansul Chemical 


Company, Marinette, Wisconsin, makers 
of Dugas fire extinguishers, announces 
the development and introduction of 
new dual-stream nozzle that greatly in. 
creases the fire fighting effectiveness of 
its wheeled models. The new nozzle per. 
mits the operator to apply the dry chemi- 
cal on a fire either as a long range 
straight stream or as a shorter range fan 
stream. 

After observing extensive large scale 





Straght Stream-~-Eflective Range 45 Feet 





fire tests on the company’s test grounds, 
Factory Mutual Laboratories have given 
the Dugas wheeled extinguishers great: 
ly improved ratings. 

With this new dual-stream nozzle, 
overhead fires, heretofore considered ex- 
ceedingly difficult to fight, can be ex- 
tinguished successfully. Tests on over- 
head fires were just one of many kinds 
of large scale fires that were quickly 
extinguished. 

Ansul’s new dual-stream nozzle and 
other improvements that have been made 
to the Dugas welded models have been 
approved by the Underwriters’ Labora- 
tories and the Factory Mutual Labora- 
tories. 


(17) Synvar resins 


Wilmington Chemical Corporation, 10 
East 40th Street, New York, New York, 
announces that, in collaboration with the 
Synvar Corporation, Wilmington, Dela- 
ware, a complete line of urea formalde- 
hyde and phenol formaldehyde resins 18 
available. Present products include 
standard resins in liquid and powder 
form for a wide range of applications, 
as well as specially-developed products 
for specific end uses. Thermoplastic type 
resins also will be available in the neat 
future. 
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HYDRIL COMPANY - 714 WEST OLYMPIC BLVD- LOS ANGELES 15, CALIF, 


in producing from multiple zones. 


Every joint in regular casing sets 
up turbulence and drag. . . and 
there are 115 joints to each mile! 


| | | 
REMEDY smoot, even-viamerer 


HYDRIL 


CASING JOINTS 














As shown in the diagram above, 
casing with the sealed Hydril joint 
is ideal for multiple zone produc- 
tion. NO GAPS to set up turbu- 
lence—no coupling to cause drag 
—no open thread to invite corro- 
sion. Made up with the spinning 
rope... fast to run... high joint 
strength. See the HYDRIL catalog 
for full story. 





HYDRIL TYPE ‘EU’ 
External Upset Joint for 
External Upset Casing 


HYDRIL TYPE *‘FJ' 
Flush Joint for Internal and 
External Flush Casing 
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(18) Vibron resins 


A new family of liquid plastics has 
been developed by United States Rub- 
ber Company, Herbert E. Smith, presi- 
dent, announced at the company’s an- 
nual meeting of stockholders in Passaic, 
New Jersey. 

“The new materials, known as Vibron 
resins, when combined with spun glass 
or other fabrics have a strength per 
— equivalent to that of steel,” Smith 
said. 

“Stronger building materials for pre- 
fabricated housing, stronger and lighter 
luggage, and lighter furniture, which 
will be impervious to dampness, will be 
possible by the use of these plastics. 


They will algo permit reduced fabri- 


cation costs of numerous products be- 
cause they do not require expensive and 


cumbersome high - pressure equipment 


for their manufacture. 
“Vibron resins may be combined with 


fabrics to make an improved type of 


artificial leather, with wood veneer to 
form decorative structural panels, and 
with paper for packing materials. Dec- 
orative textiles may be treated to make 
slipcovers or other upholstery fabrics.” 

The versatility of the material was 
emphasized by plastics engineers at the 
general laboratories of the company, 
where these resins were developed. Char- 
acteristic differences in physical prop- 














a 2 k. 
SEES THINGS THROUGH 


ae wee — 


« «+» No Pampering 


or fussing, sometimes running non-stop for months, 


She the load as it comes, working without favoring 


Case oilfield engines have earned a name for “seeing 





things through.” Their ability to carry on without pamper- 
ing comes largely from a habit of building machines a little 
better than seems necessary. It means not only well-balanced 
strong points, but freedom from weak points. Back of all is 
the experience of more than seventy years in building en- 
gines for outdoor work. 


Case oilfield engines take little care for attendance and 
maintenance. To get the extra life built into Case engines 
you may now have, be sure they get that little care regular- 
ly. For new pumping power you may need, ask your distri- 
butor about specifications and availability. Case oilfield en- 
gines are built in 30, 49, and 68 horsepower sizes. The 
are equipped for liquid or gaseous fuels, or both, as desired. 
J. 1. Case Co., Racine, Wis. 

DISTRIBUTORS 
Southwest Machinery Co., 1900 Linwood Boulevard, Oklahoma City, Oklahoma. 


Wm. K. Holt Machinery Company, San Antonio, Texas 
Southwest Equipment Co., Dallas and Kilgore, Texas 
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erties, such as hardness, flexibility an 
abrasion resistance in finished prod 
can be obtained by using different types 
of these resins. The Vibrons are be; 
produced for war purposes by the chen; 
cal division of the company at Naug, 
tuck, Connecticut. 


(19) Printer-developer 


Designed to provide simple, econonj, 
cal, and efficient printing and develop. 
ing facilities for those who require blac 
and white prints in medium quantitie, 
a new BW printing and developing m. 
chine, known as the Model 41, has bee, 
announced by the Charles Bruning Con. 
pany. This new model combines individ. 
ual printing and developing units in, 
modern cabinet of pleasing appearance, 
with a sturdy, all steel frame of bo 
girder construction for maximum rigid. 
ity, alignment, and stamina. 

The Model 41 Printer has a printing 
speed range up to 6 ft. per min., depend. 
ing on the transparency of the original, 
printing either roll stock or cut sheets, 
with a printing width of 46 in. The light 
source is a 2000-watt glass mercuy 
vapor lamp within a 6-in. diam. cylinder 
—uniform distribution of light is assured 
over the entire printing area of the cyl. 
inder. An entirely new method (patent 
applied for) of cooling pulls air into 
and through the cylinder and contact 
bands, resulting in minimum machine 
temperature. Uniform cylinder tempere- 
ture within a few degrees is maintained, 
thus assuring uniformity of print expos 
ure. Air is sucked in at the front of the 
machine as well in order to provide 
greater comfort for the operator, as well 
as maximum cleanliness. 


(20) Joint compound 
X-Pando pipe joint compound, a pre- 
pared dry powder pipe cement that ex 
pands as it sets, manufactured by X 
Pando Corporation of Long Island City, 
New York, has received a certificate of 
approval after months of extensive tests 
conducted by Underwriters’ Labors- 
tories, Inc., and is now listed under theit 
reexamination service. 
The tests, which were made on several 
types of joints in lines carrying butane, 
gasoline, and other petroleum oils, 
proved the safety, reliability, and ef- 
ficiency of X-Pando pipe joint com 
pound, the manufacturer states. Under- 
writers’ Laboratories, Inc., informed 
manufacturers that they will include the 
results of the successful experiments 
reports issued by them hereafter. __ 
X-Pando pipe joint compound, which 
in addition to new installations of oil 
carrying pipe lines, is widely used in 
joints on lines throughout industry 4s 4 
permanent repair for all types of pipe 
joints corrects imperfections in fa 
threads and smooths flange faces. 
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Is Suspended and Sealed 
in a CAMERON 
Type "WM" CASING HEAD 


On February 22, 1945, 13,550’ of 7-inch o.d. casing (32-lb., 
Mlb. and 26-lb. Grade N-80) was set in Smith-State No. 1, 
iwildcat in Iberia Parish, Louisiana. Total weight, cor- 
rected for buoyancy, was 329,000 pounds. 


* * * 


This is believed to be the longest string of 7” o.d. casing 
eer set. As such, the operation marks a new milestone in 
ihe relentless search for deeper production and deserves the 
congratulations of the entire industry. 


We at Cameron are proud that our type “WM” Casing 
Head was employed to suspend and seal the record string of 
N80”, utilizing Cameron’s regular casing slips. Note in 

cross-section view of this casing head presented above 

ta triple seal is provided: (1) a resilient seal immedi- 
ely above the slips; (2) a repackable mo'ded asbestos seal 
in the welding flange; (3) and a welded seal. Note, also, 
tata means is provided for testing both the welded seal and 

resilient seal by injecting hydraulic test pressure through 
ports in the welding flange. 


Complete details on all Cameron well heads are carried 


your Composite Cata'og, or descriptive literature will 
tladly be sent to interested operators. 


CAMERON IRON WORKS, INC. 


711 Milby Street, Houston, Texas 


bport: 74 Trinity Place, New York, N. Y. California: Howerd 
jel Co., Los Angeles. Rocky Mountain: Mountain Seles & Serv- 
'Sasper, Wyoming. Oklahoma: 310 Thompson Building, Tulsa. 
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(21) Power booster 


The improved HP-16 power booster, 
latest development of the Talk-A-Phone 
Electronic Laboratories, enables the 
busy executive now to have both his of- 
fice and factory at his fingertips without 
going through the central switchboard. 

The HP-16 is capable of delivering a 
minimum of 15 watts “voice range” 
power. This is more than sufficient to 
cover the average paging system require- 
ments, however, more than one booster 
can be used in a system where greater 
power levels are necessary. In addition, 
special type speakers are available for 
use with boosters when necessary. 

The X-tra Power Booster will work 
with the majority of intercommunication 
systems, however, certain of the Talk-A- 
Phone models have been specially de- 
signed so that when the HP-16 is used 





it becomes an integral part of the sys- 
tem, and not only do you have the regu- 
lar advantages of an office intercommu- 
nication system, but in addition paging 
facilities. For example, when model C- 
410 is used, operation of the booster is 
extremely simple. By merely pressing 
‘one of the buttons marked “power” the 
booster is immediately thrown into ac- 
tion and the voice goes out into the fac- 
tory penetrating the high noise levels. 
The unit is so designed that when the 
answer is received from the outlying sta- 
tion, the voice comes through at regular 
reduced office volume so as not to dis- 
turb the occupants of the central office. 


(22) Feamglas insulation 


Pittsburgh Corning Corporation, has 
announced plans to double the capacity 
of its Foamglas plant at Port Allegany, 
Pennsylvania, to meet rapidly increasing 
demands for cellular glass insulation, a 
material first put into commercial pro- 
duction less than 2 years ago. Additions 
to the factory will ultimately cost about 
$750,000.00. 

Foamglas, so far produced in rigid 
slabs 12 in. by 18 in. and in various 
thicknesses, is a true glass that has been 
blown up or “cellulated” so that its vol- 
ume is about 15 times that of ordinary 
glass. It has a closed cell structure, there 
being some 5,000,000 tiny sealed air 
pockets per cu. ft. It weighs 10 lb. per 
cu. ft., about the same as cork. 

Foamglas is*unique in that it is com- 
pletely and permanently unaffected by 
water in any form. This property insures 
that the thermal insulation provided by 
its light weight and cellular structure 
will not lose its effectiveness regardless 
of time and service conditions. 


It is non-combustible and acts as a — 


fire retardant when used in conjunction 
with other materials that are not fire- 
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resistant. It is vermin and rodent proof, 
and will not absorb or give off odors. 

Being glass, the product is not harmed 
by acid atmospheres or solutions that at- 
tack many materials. Hydrofluoric acid 
and hot caustic are the only chemicals 
that affect it adversely. 

In addition to its strictly war tasks, 
Foamglas has found duty as thermal in- 
sulation in the following applications: 
Hot and cold tanks and towers, outdoor 
vats, furnaces, gas flues and ducts, dry- 
ing kilns, process rooms, cold storage 
spaces, exterior built-up roofs, building 
floors, and in cavity or core wall con- 
struction. 


(23) Pipeline computer 


A new gas pipe line computer is be- 
ing introduced to the gas and oil indus- 
try, which, in addition to being valuable 
in the design and layout of new lines, is 
said to provide easy determination of 
friction factor, efficiency, and “experi- 
ence factor” of operating gas pipe lines. 

This device is said to eliminate the 
pencil work formerly necessary in solv- 
ing problems involving the difference of 
squares of absolute inlet and outlet pres- 
sures. It also incorporates much of the 





Back 


later research work relative to pipe line 
flow and thus permits solution of prob- 
lems either by the Weymouth formula 
or the General Pipeline Flow Formula. 

Features of the Willsonn Pipeline 
Computer are: (1) Volumes are given 
both in daily and hourly rates; (2) 
lengths are given in feet and miles; (3) 
scales are included permitting correc- 
tion for friction factor, gravity of gas, 
and compressibility or expansibility of 
the gas; (4) contains graphs showing 


friction factor and Reynolds Number; 


(5) pressure range is 30-in. mere 
vacuum to 2000 lb. per sq. in.; (6) yo). 
ume range to 500,000,000 cu. ft. per 
and higher; (7) sizes of pipe, both nom. 
inal and actual, 1 to 30 in. diam.; (8) 
table of pressures and squares of cor. 
responding absolute pressures, 30 jp, 
vacuum to 2000 lb. 

A booklet of directions contains use. 
ful graphs and a treatise on the subjec, 
of gas flow through pipe lines. 

Problems that may be solved (Wey. 
mouth or General Formula) by use of 
the Willsonn Pipeline Computers are: 
Determination of rate of flow of gas; in. 





let or outlet pressures; size or length of 
pipe line to deliver a desired rate of gas; 
equivalent lengths and diameters of pipe 
of common capacity; capacity of a loop. 
ed system; friction factor of an operat. 
ing line (General Formula only) ; ef. 
ficiency and “experience factor” of an 
operating line. 

The computer is 71% in. in diam. and 
is constructed primarily of durable cel. 
lulose acetate material. Available from 
Willsonn Computers, 925 Central Ave. 
nue Extension, Oil City, Pennsylvania. 


(24) Dust collector 


A powerful yet inexpensive unit type 
Dust Collector has been announced by 
the Ideal Commutator Dresser Com- 
pany, 1526 Park Avenue, Sycamore, Illi- 
nois. 

Standard attach- 
ments simplify in- 
stallation on grind- 
ers, buffers, sanders, 
polishers, lathes, 
and other machines. 
Being compact in 
size it readily fits be- 
hind or beside ma- 
chines as they stand. 
Re-location of ma- 
chines, elaborate 
housing, separate 
rooms, expensive 
ducts, etc., are un- 
necessary. : 

Five hundred cubic feet per minute is 
developed through the two inlets by a 
34-hp.,3450 -r.p.m. motor, driving a 74- 
in. diam. by 2-in. wide squirrel cage 
blower wheel. 

Dust-laden air is drawn through the 
inlet pipes into twin cyclone separators 
where it is whirled around at high speeds. 
The dust particles being heavier than 
air naturally move more slowly and drop 
down into the dust drawer. The lighter 
air passes on through a viscous coated 
filter where very fine dust is removed. 
Clean air is discharged back into the 
room. The two 3-in. diam. inlets can serve 
either one or two machines. 

The filter consists of 20 layers of vis- 
cous coated filter paper. To restore the 
filter’s efficiency after it becomes dirty. 
it is only necessary to peal off the first 
two layers. This can be done five times 
without affecting its cleaning ability. Un- 
der average conditions a filter lasts ap- 
proximately a year, sometimes more. 

Dimensions are 20 in. by 20 in. by 38 
in. high. Shipping weight is 265 lb. 
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Crowded floor space doesn’t permit the most efficient operation 
on a modern rig. 


The Lee C. Moore sectional drilling mast, besides having standard 
derrick capacities, has ample space for the use of any modern draw- 
works, rotary and power and still leaves room for the crew to work. 
Rigging-up is done in the easiest manner — On the Ground. The mast 
does not have to be entirely dismantled to move to a new location — 
two or three trailer trucks can move the sections to a new location. 


Let us explain the Modern Way to drill. 
















BULL IN 
3 DAYS 


STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sherpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 2”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn out, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
weer resistance ond the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ye", 
i", Va’ and Ye" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking, 





These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 
sion in @ mild steel matrix forming a deposit 

resembling coarse sandpaper. 
cx 





Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom- 
mended methods of application. 


STOODY COMPAN 


1142 West Slavson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 


ang J (uAle 
CUMMAALE 


Si WL WEA 
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MACHINERY and EQUIPMENT 





(25) Supercharging 


A new engineering development that 
makes possible for the first time the 
supercharging of a gas engine and per- 
mits the instantaneous conversion from 
the use of either oil or gas fuel has been 
announced by the engineering depart- 
ment of The Cooper-Bessemer Corpora- 
tion, Mount Vernon, Ohio, through 
Ralph L. Boyer, chief engineer. 


The new development, which marks 
the second major engineering advance in 
gas-diesel operation to be announced in 
recent months by Cooper-Bessemer, will 
accomplish the following outstanding 
improvements: 


1. In the oil field, it will make pos- 
sible the use of supercharged engine of 
the gas-diesel principle in the drilling 
of deeper wells, which predominate to- 
day. For example, at the beginning of a 
drilling project the operator could use 
oil as fuel in the absence of a ready sup- 
ply of gas. The engine could be con- 
verted instantly to gas fuel while under 
full load. 


2. In oil and gas pipe lines, in addi- 
tion to affording greater economy in op- 
eration, either gas or oil could be used 
for engine operation, depending upon 
availability of the supply and relative 
costs. 

3. In oil-field central pumping plants, 
it should be an important factor in in- 
creasing the economy and movability of 
these plants, which are moved from one 
point to another as they complete their 
operations. They can be moved cheaper 
because the weight is less per horse- 
power. 

4. Stationary power plants will profit 
from the new development through con- 
centrating the greater horsepower of the 
supercharged engine into less space 
than was necessary heretofore. This ma- 
terially reduces building and foundatiun 
costs. 

There probably will be innumerable 
other possibilities for usage of this new- 
est improvement, Boyer states, and these 
will be found as installations in various 
power fields are studied by service en- 
gineers. 

In tests conducted by Cooper-Besse- 
mer engineers on the company’s LS-8 
cylinder gas-diesel engine, which had an 
ordinary rating of 1100 hp., this engine 
was successfully supercharged up to a 
rating of 1600 hp. at 327 r.p.m.. 


~ When this engine was changed over to 


gas, which was done on full load, the en- 
gine exhaust temperatures were decreas- 
ed and the turbocharger speed was also 
lowered, Boyer said. The reason for the 
lower exhaust temperature is unques- 
tionably better combustion on gas than 
is obtained on oil. The lower turbine 
speed is the result of better combustion, 
but proves beyond question that the 
scavenging was with pure air and not 
with gas, for if any gas was blown 
through it would burn in the exhaust 
manifold, thereby increasing the turbine 
speed uselessly. The engine readily tare 
ried a 10 per cent overload on gas. 


5 


“So far as we know,” declares Boyer 
“this is the first time that a natural gas 
engine either spark-ignited or of the gas. 
development was begun some time 
and a patent was applied for at tha 
time and has now been allowed. 

The supercharged engine, he said, pro. 
vides the customer with more power for 
a given space and weight, which is rap. 
idly becoming a matter of great impor. 
tance because of the necessity of greater 
economy of space in the construction of 
modern plants. The new development 
also makes possible better fuel economy, 
because it provides a considerably better 
overall thermal efficiency than the at. 
mospheric diesel, Boyer states. 


Diesel oi] engines are rapidly becom. 
ing largly of the supercharged type and 
this new development will now make it 
possible to employ gas on these same 
engines and still have a full convertible 
engine in case of a gas shortage. 


. In explanation of its latest engineer. 
ing development, the Cooper-Bessemer 
chief engineer called attention to the 
fact that in the atmospheric engine the 
combustion chamber volume is not swept 
clean of exhaust gases and therefore each 
charge of air is diluted to a certain ex- 
tent with burned gas. On the super. 
charged engine, since it has a positive 
pressure on the air supply, the inlet and 
exhaust valves are purposely timed so 
there is a period of time during which 
they are open together. 

As the air is under pressure there isa 
certain quantity of air that is blown 
through the cylinder and out the exhaust. 
This carries with it the burned gases, 
thereby procuring a complete scaveng: 
ing. The exhaust valve then closes, per- 
mitting the air supply to charge the cyl- 
inder with additional pure air under 
pressure. 

Although naturally the greater portion 
of the increased rating, permissible by 
supercharging, comes from the fact that 
the cylinder is filled with more pounds 
of air, it is interesting to note that quite 
a fair percentage of the increase in pow- 
er comes from this thorough scavenging 
process. 


Gaseous fuel engines in the past have 
not been supercharged because it is nec- 
essary to feed into the engine a mixture 
of air and gas, and this scavenging proc- 
ess would waste gas by blowing through 
the mixture, instead of pure air, as with 
the oil engine. 

Some time ago Cooper-Bessemer et 
gineers had the idea of timing the admis- 
sion of gas into the intake air, to permit 
the scavenging process to take place 
with pure air, but to admit the gas, and 
therefore the mixture, after the exhaust 
valve is closed. The patent. on this has 
been applied for and allowed. 

Boyer predicts that this new develop- 
ment will meet with widespread approval 
in various phases of the gas and oil im- 
dustry and particularly where a com 
servation of space is desirable. 
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| The first rigs powered with 
compounded Cummins 

© Diesels used two Model 
» LP-600’s, each rated at 
>», 225 hp. at 800 rpm., pro- 
} ducing a total of 450 hp. 
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' Prompted by the success 

| of the two-engine hook-up 

» and also by the trend 

| toward deeper drilling, 

» rig builders fashioned their 
© designs around threecom- 
», pounded Model L’s which 
© provide a total horse- 
power output of 675 hp. 





» Visualizing ‘‘deep hole” 
drilling on an increased 
scale, manufacturers now 
have in production rigs 
which call for four com- 
pounded L’s on the draw- 
works and two L’s com- 


pounded on the mud pump. SINCE 1916...PIONEER OF PROFITABLE POWER 
THROUGH HIGH SPEED OLEsELs 
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(26) Climax lock coupling 


For use in making tight, flexible, low cost pipe connections, 
the Climax Lock Coupling is announced by Climax Industries, 
Automatic Control Division, Tulsa, Oklahoma. The coupling 
is designed for use with steam, water, air, oil, or gas, in vacuum 
or pressure service up to 1000 lb. working pressure. 


(27) “Lincolnuweld’”’ 


“Lincolnweld,” a new automatic shielded arc welding proc- 
ess, has been announced by Lincoln Electric Company, Cleve- 
land, Ohio. This new process introduces a method of shielded 
arc welding in which the weight of the flux consumed as slag 
covering is approximately equal to the weight of the electrode 
metal. This permits the use of higher current with the assurance 
of complete protection of deposited metal for higher speed and 
lower costs, according to the manufacturer. 


(28) Hydraulic decoking 


Worthington Pump and Machinery Corporation, Harrison, 
New Jersey, includes in its services to the oil refining industry 
a complete coke-cleaning system known commercially as hy- 
draulic decoking. Hydraulic decoking is a method of disrupting, 
removing, and transporting petroleum coke from vertical coke 
chambers through the medium of high pressure water. In its 
bulletin entitled “Hydraulic Decoking Systems for the Oil Re- 
fining Industry,” the method is described and illustrated. _ 


(29) Opposed piston diesel engine 


Fairbanks, Morse and Company, Chicago, Illinois, has issued 
a bulletin describing its new opposed piston diesel engine. This 
is the same type of engine that has been used in marine service 


of all kinds during the war. The engines are now available for 


commercial service, either industrial or marine. 


(30) High-voltage d-c. supply 


General Electric Company, Schenectady, New York, is offer- 
ing metal-enclosed equipment that provides a convenient and 
reliable source of high-voltage d-c. power for such applications 
as: (1) Testing of electrical equipment; (2) precipitation; 
(3) induction heating; (4) radio, and (5) miscellaneous indus- 
trial and electronic applications. 


(31) Compressors 


Ingersoll-Rand Company, Phillipsburg New Jersey, an- 
nounces a complete and instructive catalog describing KVG 
compressors. It lists the basic features and advantages of the 
KVG, has 2 pages of cross-sections of end and longitudinal 
views, and includes dimension and weight charts. 


(32) Carbide tipped tools 


Complete data on Carmet carbide tipped tools, including in- 
formation on grades of Carmet available, terminology, grinding. 
chip breakers, coolants, brazing, hints on set-up and adaptation 
of standard tools to special uses, is given in a 20-page Carmet 
methods manual of Allegheny Ludlum Steel Corporation, 
Brackenridge, Pennsylvania. 


(33) Industrial instruments 


Nullmatic, catalog No. 5, published by the-Moore Products 
Company, and describing industrial instruments, is now avail- 
able. The 19-page, 3-color edition has numerous diagrams and 


charts showing construction, dimensions, and_ installation 
methods. 
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(34) Heat transfer equipment 


The new Whitlock Bulletin No. 645 describes and illustrat, 
Whitlock heat transfer equipment, including shell and tube ay 
coil types. The bulletin illustrates design considerations pep 
tinent to the chemical processing field, such as tube bundle anj 
closure construction, and specifies individual product data jp, 
cluding fuel oil heaters and power plant equipment. The make, 
of this equipment is the Whitlock Manufacturing Company 
Hartford 1, Connecticut. 


(35) Nordstrom catalog 


A completely new, revised catalog has been issued by Mere 
Nordstrom Valve Company, Pittsburgh, Pennsylvania. It make 





obsolete all previous editions of Nordstrom Valve catalogs an 
valve bulletins. Consisting of 134 pages of valve listings an 
specifications, engineering tables, lubricant data, etc., it pr. 
sents the latest information regarding the entire line of Nori. 
strom valves. Numerous revisions were made in the specifica. 
tion tables. Certain sizes and types, which previously overlapped 
other sizes, have been eliminated so that the new catalog pre. 
sents a more streamlined .arrangement of valves in keeping 
with the government’s desire to avoid duplication of products 
and to provide greater simplification of cataloging. Many ney 
and useful engineering tables have been added. Parts for the 
various types of valves are illustrated; also detailed drawings 
clearly depicting the features of construction. The latest listing 
of Nordco lubricants includes several new numbers. 


(36) High temperature steels 


“High Temperature Properties of Steels” is a new 50-page 
book based on a series of lectures presented before the 194 
spring lecture course of the ASM Golden Gate Chapter, San 
Francisco, California, by Dr. C. L. Clark, metallurgical engi- 
neer of The Timken Roller Bearing Company, Canton, Ohio. 
The booklet contains over 100 illustrations and is a basic treat. 
ment of the factors involved in the selection and performance 
of steels at high temperatures, together with a historical devel- 
opment of steels now used for this type of service. The data 
presented in this book are based on the high temperature re. 
search program conducted by The Timken Roller Bearing Com. 
pany during the last 17 years. 


(37) Chain belts , 


A new 4-page folder on Rex Z-Metal chain belts is being dis 
tributed by the Chain Belt Company of Milwaukee, Wisconsin. 
The bulletin gives interesting and practical information regard. 
ing Z-Metal chain belts and their application. One of the factors 
claimed for this type casting is its remarkable resistance to 
corrosion due to the patented process of manufacture. Some of 
the more popular type chains, available in Z-Metal are 
illustrated. 


(38) Electronic controls 


Wheelco Instruments Company, Harrison and Peoria Streets, 
Chicago, Illinois, has issued a new 12-page catalog on “Wheelco 
Electronic Controls.” Designated Z-6300, it is designed to sup- 
ply a convenient, condensed listing of principal items of equip 
ment supplied by the company. The bulletin describes the 
company’s electronic principle by which control is effected with- 
out contact between-measuring and control units of an instru: 
ment, and gives brief descriptions and prices of indicating 
pyrometers and pyrometer controllers, indicating resistance 


‘thermometers and resistance thermometer controllers, input 


controllers, program controllers, portable potentiometers, com- 
bustion safeguards, and thermocouples. 


(39) Construction bulletin 


A comprehensive picture story of the fabrication and erection 
of gas holders, storage tanks, processing vessels, and 
structures is contained in General Bulletin G-45 of the Stacey 
Bros. Gas Construction Company, Cincinnati, Ohio, one of the 
Dresser Industries. The. 44-page bulletin shows the company * 
production and erection facilities in action, and illustrates ™ 
detail many of the products such as gas holders, storage 
and processing equipment that Stacey Bros. builds for the g4; 
petroleum, chemical, and food industries. 
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THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 








INSTALLMENT NO. 95 


be aaron and regular feature of The Petroleum Engineer, the Continuous Tables, now in 
their seventh year of publication, were designed to save time and effort for the technician and 
the practical field or plant worker. The tables have proved one of the most popular and helpful 
departments of The Petroleum Engineer. Data are presented in the simplest form available with many 
types of information included that are best presented by curves or nomographs when three or more 
variables must be considered simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
tributions, and improvements to existing tables by members of the petroleum and related industries, 
including manufacturing concerns, who are continually searching for practical information reduced 
by computation to tabular form readily applicable to the problems daily confronting them that might 
otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the 
industry have resulted in a valuable exchange of information and data contributing to the progress 
of the industry as a whole. 

This index will be revised monthly. The index for installments 1-12, inclusive, will be found 
in the May, 1938, issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, 
issue; 37-48, inclusive, in the June, 1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, 
inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 1944, issue; 80-82, inclusive, in the 
April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the October, 1944, issue; 
89-91, inclusive, in the January, 1945, issue, and 92-94, inclusive, in the April, 1945, issue. 


INDEX TO TABLES 


Index No. Page Issue 
I I i cnseisesnsenirncnsncinmniparanioesenciiiatuhineneapiesasesienl (sheet 3) P 501.76 275 May 
Gas-oil ratio conversion table... ‘nsgeitineniineeintieaeinaal (sheet 4) P 501.76 277 May 
Properties of flammable liquids, gases, and solids.........................2.......-..-.-. (sheet 1) P 600.11 279 May 
Properties of flammable liquids, gases, and solids... Pe Relea (sheet 2) P 600.11 283 May 
Relative discharging capacities of pipes..................................................-... (sheet 1) P 622.002. 281 May 
Relative discharging capacities of pipes... a decal ca deale (sheet 2) P 622.002. 285 May 
Physical constants of hydrocarbons _....-..- ===... ecco eee eeneeee ees TL eee LEY: P 771.001.) 273 May 


INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


Brown Fintube Co.................. <sscaul pctv eons biennial au May P 600.11 
Griscom-Russell Co, .................. Pee STM SEN ey Cae a May P 771.001.J 
Hazard Wire Rope Division of American Chain & Cable Co., Inc.............(sheet 4) 278 May P 501.76 
ne cncatncateahecnncboire a boicselcwlin psn isaac ta May P 622.002. 
EE ae May P 600.11 
Torrington Co., Bantam Bearings Division....................................-------------- (sheet 2) 286 May P 622.002. 


SI I instinct resis macenteaniduiianiieni vu eoleeadl (sheet 3) 276 May P 501.76 
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PERFECT ALIGNMENT 


Greatest load carried at 
strongest part of Hyatt 
barrel roller—the middle 


MISALIGNMENT 


Ideal load distribution 
of Hyatt bearing is not 
affected by misalignment 








Spherangular Type 





In Hyatt Spherangular Bearings the curved 
operating surfaces of the rollers and races 
provide perfect freedom for alignment. 
Cramping of the rollers due to shaft de- 


flection or other misalignment, cannot occur. 


Ideal load distribution is maintained even 
in a condition of misalignment. The sketches 
above illustrate the similarity in the nature 


of load distribution and contact areas be- 


tween rollers and races for conditions of 
perfect alignment or misalignment. Note 
that the load is concentrated toward the 
strongest patt of the barrel-shaped roller, 


its largest diameter. 
Ww 
The spherical contour of the outer race oper- 


ating surface and the angular contact between 
rollers and races are indicated in the tradc 


name Spherangular applied to this bearing. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


HARRISON, NEW JERSEY 
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ONLY G-R BUILDS 

THIS WIDE VARIETY 

OF HEAT TRANSFER 
APPARATUS 
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YEARS OF EXPERIENCE 


behind the design of 
G-R Shell-and-Tube Heat Exchangers 


















lt.) 


Merely a bundle of tubes in a shell? There's far more than that 
in an efficient, trouble-free, durable G-R Shell-and-Tube heat ex- 
changer. 


When you purchase a G-R unit, you are sure of conservative ratings, 
with efficient design and sturdy construction that come only from 
lengthy experience. You also obtain exclusive features that come 
only from continued pioneering in the development of improvements 
in heat transfer apparatus. And in addition, G-R Sales Engineers 
are qualified to give you prompt and authoritative advice, based 
on their own engineering background and practical field experience. 





G-R Shell-and-Tube units, based on the results obtained in many 
tens of thousands of installations, meet every modem requirement 
of heat transfer services in petroleum refineries, chemical process, 
and general industrial plants. For complete description of the design, 
construction, and applications of these units, write for our Bulletin 915. 





285 Madison Ave., New York 17, N. Y. 
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THE PETROLEUM ENGINEER’s Continuous Tastes (INSTALLMENT No. 95) P 501.76 
F GAS-OIL RATIO CONVERSION TABLE 
Gas-oil ratio Yield Content Gas-oil ratio Yield Content 
(cu. ft./bbl.) ‘(bbl./MMCF) (gal./MCF) (cu. ft./bbl.) (bbl./MMCF) (gal./MCF) 
2500 400.00 16.800 3625 275.86 11.586 
2525 396.04 16.634 3650 273 .97 - 31.507 
2550 392.16 16.471 3675 272.11 11.429 
2575 388 .35 16.311 3700 270.27 11.351 
2600 384.62 16.154 3725 268 . 46 11.275 
2625 380.95 16.000 3750 266 . 67 11.200 
2650 377 .36 15.849 3775 264.90 11.126 
2675 373.83 15.701 3800 263 .16 11.053 
2700 370.37 15.556 3825 261.44 10.980 
2725 366.97 15.413 3850 259.74 10.909 
2750 363 . 64 15.273 3875 258 . 06 10.839 
2775 360.36 15.135 3900 256.41 10.769 
2800 357.14 15.000 3925 ' 254.77 10.701 
2825 * 353.98 14.867 3950 253.16 10.633 
2850 350.88 14.737 3975 251.57 10.566 
2875 347 .83 14.609 4000 250.00 10.500 
2900 344.83 14.483 4050 246.91 10.370 
2925 341.88 14.359 4100 243 .90 10.244 
2950 338 .98 14.237 4150 240.96 10.120 
2 2975 336.13 14.118 4200 238.10 10.000 
. 3000 333 .33 14.000 4250 235.29 9.882 
3025 330.58 13.884 4300 232.56 9.767 
3050 327 .87 13.770 4350 229.89 9.655 
3075 325.20 13.659 4400 227 .27 9.546 
3100 322.58 13.548 4450 _ 224.72 9.438 
3125 320.00 13.440 4500 222.22 9.333 
3150 317.46 13.333 4550 219.78 9.231 
3175 314.96 13.228 4600 217.39 9.130 
3200 312.50 13.125 4650 215.05 9.032 
3225 : 310.08 13.023 4700 212.77 8.936 
3250 307 . 69 12.923 4750 210.53 8.842 
3275 305.34 12.824 4800 208 . 33 8.750 
3300 303 . 03 12.727 4850 206. 16 8.660 
3325 300.75 12.632 4900 204 .08 8.571 
3350 298.51 12.537 4950 202.02 8.485 
3375 296 .30 12.444 5000 200.00 8.400 
3400 294.12 - 12.353 5050 198.02 8.317 
3425 291.97 12. 263 5100 196.08 8.235 
4 3450 289 . 86 12.174 5150 194.17 8.155 
3475 287 .77 12.086 5200 192.31 8.077 
nen 3500 285.71 , 12.000 5250 190.48 8.000 
3525 283 . 69 . 11.915 5300 188 .68 * 7.925 
3550 281.69 11.831 5350 186.92 7.850 
3575 279.72 11.748 5400 185.19 7.778 
3600 277 .78 11.667 5450 183.49 7.706 
Example: 4000 cu. ft./bbl.—250.00 bbl./million cu. ft.—10.500 gal./thousand cu. ft. 
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That's why Visco 
— the Modern 
Emulsion Breaker 
is FAST — . 
EFFICIENT — 
ECONOMICAL - 













Oilisa national neces- 
sity. We owe it to our- 
selves to maintain its 
production at maxi- 
mum efficiency- We 
pledge to do our part: 
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THe Petroteum ENGINEER'S ContTINUOUS TABLES (INSTALLMENT No. 95) P 501.76 
meee — ~ —$<_<___—_- -— 
| GAS-OIL RATIO CONVERSION TABLE 
tr 
Gas-oil ratio Yield Content Gas-vil ratio Yield Content 
(cu. ft./bbl.) | (bbl./MMCF) (gal./MCF) (cu. ft./bbl.) (bbl./MMCF) (gal./MCF) 
| | - adi 
5,500 181.82 | 7.636 | 9,500 105.26 4.421 
5,550 180.18 7.568 | 9,600 104.17 4.375 
5,600 178.57 7.500 9,700 103.09 4.330 
5,650 176.99 7.434 9,800 102.04 4.286 
5,700 175.44 7.368 9,900 101.01 4.242 
5,750 173.91 7.304 10,000 100.00 4.200 
5,800 172.41 7.241 10,200 98.04 4.118 
5,850 170.90 7.179 10,400 96.15 4.039 
5,900 169.49 7.119 10,600 94.34 3.962 
5,950 168 .07 7.059 10,800 92.59 3.888 
6,000 166 . 67 7 7.000 11,000 90.91 3.818 
6,100 163.93 6.885 11,200 89.29 3.750 
6,200 161.29 6.774 11,400 87.72 3.684 
6,300 158.73 6.667 11,600 86.21 3.621 
6,400 156.25 6.563 11,800 84.75 3.559 
6,500 153.85 6.462 12,000 83.33 3.500 
6,600 151.52 6.364 12,200 81.97 3.443 
6,700 149.25 6.269 12,400 80.65 3.387 
6,800 147.06 6.177 12,600 79.37 3.333 
K 6,900 144.93 6.087 12,800 78.13 3.281 
1 
7,000 142.86 6.000 , 13,000 76.92 3.231 
7,100 140.85 5.916 © 13,200 75.76 3.182 
7,200 138.89 5.833 13,400 74.63 3.134 
7,300 136.99 5.753 13,600 73.53 3.088 
7,400 135.14 5.676 13,800 72.46 3.044 
7,500 133 .33 5.600 — 14,000 71.43 3.000 
7,600 131.58 5.526 14,200 70.42 2.958 
7,700 129.87 5.455 14,400 69.44 2.917 
7,800 128.21 5.385 14,600 68.49 2.877 
7,900 126.58 5.317 14,800 67.57 2.838 
8,000 125.00 5.250 15,000 66. 67 2.800 
8,100 123 .46 5.185 15,500 64.52 2.710 
8,200 121.95 5.122 16,000 62.50 2.625 
8,300 120.48 5.060 16,500 60.61 2.545 
8,400 119.05 5.000 17,000 58.82 2.471 
8,500 117.65 4.941 17;500 57.14 2.400 
8,600 116.28 4.884 18,000 55.56 2.333 
8,700 | 114.94 4.828 18,500 54.05 2.270 
8,800 113.64 4.773 19,000 52.63 2.211 
8,900 112.36 4.719 19,500 51.28 2.154 
9,000 111.11 4.667 20,000 50.00 2.100 
9,100 109.89 4.615 21,000 47 .62 2.000 
f ( 9,200 108.70 4.565 22,000 45.46 1.909 
! 9,300 107.53... 4.516 23,000 43.48 1.826 
9,400 106.38 4.468 24,000 41.67 1.750 
Example: 10,000 cu. ft./bbl.=100.00 bbl./million cu. ft.—=4.200 gal./thousand cu. ft. 
eee ee 
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@ A new wire rope sling service 
that offers these outstanding fea- 
tures: 7. Every ACCO “‘Registered”’ 
Wire Rope Sling is proof tested to 
twice the rated capacity. 2. Certifi- 
cate of test and registry showing ac- 
tual proof test load and rated strength 
is furnished. 3. Each sling identified 
with metal registry tag. 4, Made only 
from Preformed Wire Rope of Im- 
proved Plow Steel Grade. 

ACCO “‘Registered’”’ Service helps 
you select the right wire rope sling for 
your particular job—then registers and 
identifies it for known strength. 





Distributors in all important oil field centers 


4 





HAZARD WIRE ROPE DIVISION 
AMERICAN CHAIN & CABLE 


* In Business for Your Safety 
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Tue PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 95) 


Sheet 1 
P 600.11 
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PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 






































F'ash point, °F. | Explosive limits, Suscepti- 
per cent by vol. | Auto- | bility to | Specific | Vapor Suitable 
in alr ignition | sponta- | gravity { density | Melting | Boiling | Extin- 
Name Syuonyms Closed | Open temp.» neous (water= | (air= | point, | point, | guishing 
cup cup Lower | Upper 5 A heating 1.00) 1.00) » A °F. agents 
MME 6s icc duck notaakbes Acetaldehydediethyl- ) 
eee . 3 cao yo ae 446 4. 0.821 4.08 wae 215 3 
Se ica 5 <0 an sichcncateeatiosesissans0as -17 ee 4.0 57.0 365 No 0.783 1.52 -191 70 1,3 
Acetanilide. .... epaiew ne Antifebrin............ 345 345 : aks ale bls 1.21 4.65 237 581 1,2,3 
Cy. ES Ren aeons 104 110 4.0 1050 No 1.05 2.07 62 245 1,3 
DNNe WIR obec Abe aecinrcawies cabs cbcke 121 130 ieee 752 No 1.08 3.52 -100 284 1,3 
Pe ke aS aera Dimethyl ketone. ..... 0 15 2.15 13.0 1118 No 0.792 2.00 -137 134 3 
Acetophenone............ Phenyl methy! ketone. . 221 ere ioae ay ene No 1.03 4.14 68 396 23 
p-Acetotoluide........... Tolylacetamide........ 335 355 i 1.212 5.14 307 584 1, 2,3 
aren Gh ree PRr ee Pee 40 jane alae es knoe No 1.105 2.70 -170 124 1,3 
ee re Serre aes gas mies 2.5 80 635 _ 2 eee 0.91 at -119 4 
Acetylene tetrabromide....| Tetrabromoethane..... non-flammable as No’ 2.97 atin <+4 276 bios 
Acetylene tetrachloride....| Tetrachloroethane..... non-flammable | ... sa No 1.58 5.73 -33 297 vabe 
Ree. 0.0. 5.5 « asccfowsssqncnceeceenneneod pa 32 3.05 898 ei 0.8004 | 1.83 -119 171 3 
PO Rene Se er erry eer ere ee ciee F -usens Pee ee as 5.04 700 1, 2,3 
[LURES = anpets Ree rg ye - 181 No 1.11 3.04 380 Lee 
MGI hdc nixadpanesacdensekecstiarsn 70 75 3.0 713 No 0.854 2.00 -200 206 3 
re ner er rte er errr ret gas maa 1.74 save ‘a seal 0.66 -156 -18 4 
Aluminum (powder)®.....}......0c0ssccseereeces Beas nel rie an No a eae 1218 3240 5 
ee ee rae gas key 16.0 27.0 1436 No ROP 0.597 | -107 -37 4 
pe RE EI errr rte 76 80 1.3 714 No 0.879 4.49 seat 300 3 
Amy] acetate-iso...... as. Serer regen sree te ee 92 100 soak 715 No 0.876 4.49 ae 290 3 
Amy! aleohol-n........... Fused GHh...... 2200000. 91 120 1,2 621 No 0.817 3.04 ~108 280 3 
Amy] alcohol- prim. iso....| Butyl carbinol........ 109 115 Pee 667 No 0.813 3.04 -178 270 3 
Amy] alcohol- sec. n......].....-.. Sakescnepes ees 94 ae 650-725 No 0.810 3.04 spies 245 3 
Amy] alcohol- sec. iso... .. — iso-propyl 
EE huKiceeaes 103 No 0.819 3.04 235 3 
Ri I oi csi die iadedschwcdcessnennsawesess oats 1.4 No 0.878 3.67 Sts 233 2,3 
eS EE LEO rere et Siete sale 1.6 No 0.666 2.42 -191 98 2,3 
Amyl naphthalene. .......|........essceeersecees ar 255 - os 0.973 6.86 | <-21 2,3 
—_ Se ee a ere 270 cele eet vi 1.065 7.17 pane 512 1, 2,3 
RI .oeadactei onan Amino benzene.. ..... 168 1418 No 1.022 3.22 21 2,3 
Die I. o's 855s cciccsiccccasiveeaacass nae 380 Jun ore No 1.22 4.46 288 473 1,3 
AnthrAcene.........0.c000% 250 385 0.63 881 in O2 No 1.25 1.15 424 644 1, 2,3 
Anthraquinone........... 365 485 ae cs No 1.438 7.16 544 716 1, 2,3 
Asphalt (typical) . . ae 400+) 535+ 905 No 0.95-1.1 .... | 180-220 | >700 1, 2, 3 
Benzaldehyde............ -.| ‘148 165 No 1.05 3.66 -15 355 1, 2,3 
eee 12 ae 1.4 8 1076 No 0.88 2.77 41 176 2,3 
Bensoic acid............. 250 eee marys ska No 1.266 4.21 252 482 1,3 
Benzoy] chloride. . we peakcwuaens 215 bind ae 1.212 4.88 31 387 1,2,3 
Benzyl acetate........... 216 ae 862 No 1.06 5.17 -80 417 1, 2,3 
Benzyl alcohol........... 213 220 817 No 1.04 3.72 5 403 1, 2,3 
. Benzyl benzoate.......... 298 cada ‘ No 1.114 7.31 65 614 1, 2,3 
Benzyl cellosolve. . me can bates 265 eat No 1.07 ee eit 493 1,3 
Benzyl chloride.......... ~ 140 abvs 1.1 No 1.103 4.36 -41 349 1, 2,3 
___ See 150 é ith No 1.01 5.31 jsub.413 | .... 1, 2, 3 
Bromobenzene........... 149 No 1.497 5.41 -23 313 1, 2, 3 























EXPLANATION OF TABLE 


The akove table gives pertinent data as to the fire hazard of 
liquids, gases,, and solids found in industrial plants. For any com- 
pound not feund by name in the first column, look carefully in the 
second column under “Synonyms.” 


ABBREVIATIONS AND SYMBOLS 


The following abbreviations are not used in the alphabetical list- 
ing but are shown with some names to identify the compound 
exactly: 


o —ortho p — para "sym — symmetrica 
m — meta prim — primary ter — tertiary 
n — normal sec — secondary 


The numerical prefixes mono-, di-, tri-, and tetra- will be found 
in regular alphabetical order. 

d. — decomposes sub. — sublimes 
>— greater than <— less than 

*An asterisk following the name of a metal indicates that hydro- 
gen will be liberated when the metal is in contact with water. 
With the exception of potassium and sodium, hydrogen will be 
liberated in hazardous quantities only if the metal is in a finely 
divided form. 

Flash Point. The approximate closed-cup flash points of hydro- 
carbons (organic compounds composed of only carbon and hydro- 
gen) may be determined by the use of the following formula: 
Closed cup flash point °F.=0.73X [initial] boiling point °F.—122 

For petroleum and coal-tar distillates, the formula is applicable 
between initial boiling points of —150°F.+-550°F. 

Explosive Limits. The data given for lower and upper explosive 
limits are, with few exceptions, the values for upward flame prop- 
agation through a cylindrical tube. 

Vapor Densities, for the most part, have been calculated. 

Suitable Extinguishing Agents. The code numbers in the last col- 
umn indicate the following extinguishing agents: 

1. Water (see Note A below). 
2. Foam. 


3. Carbon dioxide or dry chemical. 
4. See Note B below. (Gas fires.) | 
5. Approved dry compound for metal fires. 


Note A: Water dischargcd fr>7m spray nozzles behaves much dif- 
ferently from water discharged from sprinklers or hose streams. 
The finely divided drops from a spray nozzle absorb much more 
heat than an equal volume of water from a sprinkler or hose stream 
and also partially smother the fire by excluding air. In general, 
water spray nozzles are suitable for use on fires in flammable liq- 
uids having a flash point over 150°F. 


If either water or foam is applied to a body of flammable liquid, 
all of which ie heated above 250°F., the hot liquid may foam over 
and spread the fire. 


Note B: While carbon dioxide, dry chemical, and in some in- 
stances, water spray may be used to extinguish small! gas fires, the 
extinguishment of gas fires by these extinguishing agents is not 
generally recommended, since the discharge of gas or volatile liquid 
will continue unless shut off promptly and may well create a more 
serious explosion hazard. Generally, the best procedure is to use 
water to keep the surroundings cool until the leak can be shut off 
or until the volatile liquid has completely vaporized. 


1.C.C. SHIRPING LABELS 


Red — Flammable liquids with flash points at or below 80°F. 
and flammable compressed gases. 


Yellow— Flammable solids (except explosives) and oxidizing 
— (chlorates, permanganates, peroxides, 
nitrates). - 


White — Corrosive liquids (mineral acids). 
Green — Non-flammable compressed gases. 


Labels are required only for interstate shipments or for intra- 
state shipments by commen carrier engaged in interstate or fo 
commerce. A of a label does not necessarily mean that 
material is non-hazardous. 


Table by courtesy of Associated Factory Mutual Fire Insurance Companies. 
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@ Conceived, perfected and available only from Brown 
Fintube, this welding of longitudinal U-shaped strip steel 
channels on the outside of the tube gives users the utmost 
in efficiency and performance. This construction avoids 
cutting grooves into,— and any weakening of the center tube. 
It permits the use of any number of fins that can be spaced 
advantageously around the tube diameter . . . And since the 
wall thickness of the center tube is determined by pressure 
only—not depth of groove—thinner walled center tubes 
can be used, increasing the effectiveness of the heat transfer. he ot ae Oe eae Ges 


; : A used in 2 Toluene Plants, Tubes, 6” 
The integral—and permanent—metallic bonding between OD, 34” Wall, 36’ Long 9% Chrome 


the fins and center tube avoids the presence of an air gap,— Steel. Fins 4-6% ee bonne 
with its restriction to heat flow, and any cracks to collect dirt, 
and other insulating materials. Consequently Brown welded 
Fintubes have high transfering efficiency—permanently 
maintained —and trouble free operation during the life of 
the tube. Available with center tubes 1” to 8” diameter, fins 








4" to 1Y2” in depth, to produce primary to secondary surface 

areas in any ratio from 4:1.to 15:1. Tube and fins may be 
carbon or alloy steel. Tubes canbe lined with copper, zinc, 
lead, aluminum or admiralty for handling corrosives. 






Specify Brown welded Fintubes for your requirements. hard-o6 44.004 Eels ob Ais Mcoes 

S: i i Fintubes Awaiting Shipment. Tubes, 
amples for experimental and small pilot plant purposes Fienbes Avaides Sere. ps 
urnished free on request. Inquiries handled promptly. Tubes and Fias Low Carbon Seeel. 


nm BROWN FINTUBE «~. « 


125 FILBERT STREET ¢ ELYRIA, OHIO 
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Sheet 1 
Tue PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 95) P 622.002. 
TABLE I—RELATIVE DISCHARGING CAPACITIES OF STANDARD PIPE 
Pipe | Internal 5/2 - ee Pipe size a 
size, | diameter d | | | | | | | | | | | 
in. d, in. % | % | % 4% 1 | % | 1%] 2 | 2%! 3 | 3%! 4 5 6 8 | 10 | 12 
% | 0.269| 0.037530} 1.0........ Tay RES: Neem aamee Rae cee we ed ee ed kon ere 
% 0.364 | 0.079938} 2.1 RINNE pacts, eas hamee: Zoaiae caper 
% 0.493 | 0.17065 | Seek. RY SESE NOR MIRROR MIU MONE Mire URLS EN fo-%, Hey. ou 
1% | 0.622} 0.30512 si} ssi isl 10... — ae Soy ey See 
3; | 0.824] 0.61634| 16 AUR RE ® gar Nae Neneeer Soa: oem Manan Ntm Heres Wis BGR Fas Rega Ls GA 
1 1.049 1.1270 | 30 14, 6.6 > ee RS ee ee Ne REN Ae el Se Sie Oe WES ENG 
| | | 
1% 1.380 | 2.2372 | 60 13 TH BE BO Biiicicdbicdibindsstdteeen | ae RED = esa as 
114] 1.610] 3.2890 88 41 19 Cit we BY at en hep tte tae eee or Liv oialndgeub-ickainceies 
| 2 2:067 | 6.1426 | 164 77 36 =i @1 68 Ge 4a €6..ad-:..d.c4-cabns: BRD Pe ROPE sea 
| M% 2.469 | 9.5786 | 255 | 120 56 31 | 16 | 8.8} 4.31 2.9) 1.61 1.0].....).....]..... 
3 3.068 | 16.487 439 | 206 97 54 | 27 | 15 | 7.41 5.0] 2:7] 1.7] i.0)>....)..22! 
| 3% 3.548 | 23.711 632 | 207 | 139 78 | 38 | 21 | 11 | 7.2! 3:9) 2°75] 1.4) i.0)....: 
' 4.026 | 32.523 867 | 407 | 191 107 | 53 | 20 | 15 |] 9.9) 5.3] 3.4] 2.0) 1.4] 1.0).....[.....}0.0.)00.f... 
| 5 5.047 | 57.225 | 1595 | 716 | 335 | 188 | 93 | 51 | 26 | 17 | 9:3} 6.0] 3.5} 2.4] 1.8) 1.0 |.....|.....)0212: me 
| 6 6.065 | 90.589 | 2414 | 1133 | 53) | 207 | 147 | 80 | 40 | 28 | 15 | 9.5] 5.5] 3.8] 2'8116/) 1.0 |... eater edly 
| ' 
| 8 7.981 | 179.95 | 4705 | 2251 | 1054 | 590 | 202 | 160 | g0 | 55 | 20%/19 | 11 | 7.6) 5.5\ 3.1/2.0) 1.0).....\..... 
| 10 10.020 | 317.81 | 8468 | 3976 | 1862 | 1042 | 516 | 282 | 142 | 97 | 52 | 33 | 19 | 13 | 9.815.6/35118|1.0)..... 
12 12.000 | 498.83 | 13292 | 6240 | 2923 | 1635 | 809 | 443 | 223 | 152 | 81 | 52 | 30 | 21 | 15 187/55) 2.8/1.6) 1.0 
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} The figure opposite the intersection of any two sizes is the number of smaller size pipes required to equal one of the larger. 
| *Example: How many 2-in. pipes will it take to equal the discharge of one 8-in. pipe? Answer: 29 2-in. pipes. 





| TABLE 2—RELATIVE DISCHARGING CAPACITIES OF EXTRA.STRONG PIPE 






































| Pipe | Internal | as a Pipe size Pee se ee a 
| size, diameter a?/ 2 | | | an | | | 
| in. d, in. | 4% | % % % | % | 1 | 134" | 1% | 2 |2%| 3 |38%/ 4/5 / 6/ 8 | 10 | 12 
% | 0.215| 0.021434;  1.0/........|...4....le....-.. es ee sar eae FR RIG IR chs. et Sg ee ee vee yee 
| 4 0.302 | 0.050121! 2.3 ). ee ees (ees, eae pee 8 Bee As PH at aes tt ce eS Ns codacvas Ree ney 
a 0.423 | 0.11637 | 5.4 2.3 Xanga fost cnstacn spac emadibeetssabmanwales elaeeeaed (Oe a 
% 0.546 | 0.22028 10 | 4.4 1.9 TO See Brom Meee: Stee Saree Coe ee 5 
% 0.742 0.47425 22 9.5 4.1 2.2| eae eee SER, Beep Fae eapeid |e ict Le 

1 0.957 | 0.89594 42 18 7.7 6m 68 OM... 20....0d02c4 ee oe | vk 

1% 1.278 1.8464 86 37 16 J ae ie A ae ee eee ee Oe: 5 ee ee eee Dee Here 

1144 1.500 | 2.7557 129 55 24 13 i ee Ue eae ne Ga ban: (Cae Same IER IGE ile ot Re 

2 1.939 | 5.2353 244 104 45 4] 6-20 26 te Iposnchesfeamaech 

2% 2.323 | 8.2248 384 164 71 37} 17 OS 20) OR. OB leas... Some Ral eee 

3 2.900 | 14.322 668 286 123 65 | 30 | 16 70 28 20 43) 458c..... Te aera es 

3% 3.364 | 20.756 968 414 178 4 | 44 / 23 /] 7.5} 4.0} 2.5) 1.4] 1.0)..... Bee fee les 

4 3.826 | 28.633 1336 571 246 mm | @.1 2 | 6 T Oe Oe Se 18 18s. Ao scsl:.,<<].5: 

5 4.813 | 50.821 2371 1014 437 231 | 107 | 87 | 28 | 18 | 9.7] 6.3] 3.8) 32.4) 1.8] 1.0].....].... 

6 5.761 | 79.661 3717 | 1589 685 362 | 168 | 89 | 43 | 29 | 15 | 9.7] 5.6] 3.8] 2.8] 1.6] 1.0 Efiage 

8 7.625 | 160.55 7490 | 3203 | 1380 729 | 339 | 179 | 87 | 88 | 31*| 20/11 | 7.7] 5.6] 3.2/2.0] 1.0).....|.. 

10 9.750 | 296.83 13849 | 5922 | 2551 | 1348 | 626 | 331 | 161 | 108 | 57 | 36 | 21 | 14 | 10 | 5.8) 3.7) 1.8) 1.0)....: 

12 11.750 | 473.25 | 22079 | 9442 | 4067 | 2148 | 998 | 528 | 256 | 172 | 90 | 58 | 33 | 23 |17 | 9.3) 5.9 2:9 | 1.6 | 1.0 

- 



































The figure opposite the intersection of any two sizes is the number of smaller size pipes required to equal one of the larger. 
*Example: How many 2-in. extra strong pipes will it take to equal the discharge of one 8-in. extra strong pipe? Answer: 31 2-in. 


pipes. | 
Explanation: It is frequently desired to know how _ one larger pipe, provided the sizes of pipes in ques- 
many pipes of a certain size are equal in discharging tion appear in the same table. An example using 
capacity to one pipe of a larger size. Under the same _ _more than one table follows: 
ity is less in the smaller pipe and the . ; , . : 
pours ceacedpirr erga eguacheal ~~ Example: What size of pipe will be required to 


discharge varies as the square root of the fifth power : ce 
of the inside diameter. Expressed as a formula, the equal the discharge of the following? 





a> d,"” Four 4-in. standard pipes =4Xd°/2=4X32.523= 130,092 
Relative discharging capacity “—— = a Two 6-in, standard pipes =2X d°/2=2X90.589= 181.178 
Vd ds Three 8-in. standard pipes § —3Xd°/2=3X179.95— 539.85 
- . . Two 14-in. O.D. X ye-in. wall =2Xd°/2=2 x 624.09= 1248.18 
where d,.=Actual inside diameter of the larger pipe. 9,,.. 18.in. 0.D. %-in. wall = d°/2= 1191.6 =1191.6 
d,= Actual inside diameter of the smaller pipe. 
Th bl : eek Total— 3290.9 
. nying tables covering standard, extra 
agmee~ananig 3 g . The nearest figure to 3290.9 is found in table 3 on sheet 2 in 


strong, and large diameter pipe were calculated by the column of factors d5/? corresponding to # pipe about 251, 


this formula. It is possible by the use of these tables in. LD. The d?-5 factors on tables P 622.001 (sheets 1, 2, 3, 4, 
and 5) that were published in The Petroleum Engineer in June 


to find directly the number of small pipes which will soa lie, S00R Snaw bho ipa te bh al AROY* Sachem te b> 
(under the same head) give the same discharge as _iems such as the one above. 
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Table from Bulletin No. 21 by courtesy of National Tube Company. 
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As the pioneer Company in the 
development and manufacture of 
silencing equipment, Maxim has 
experience ‘plus’ to offer in solving 
your silencing problems. Maxim 
exhaust and intake silencers, spark 
arrestors, steam blow-off silencers 
and the new Heat Recovery silen- 
cers are in operation today in indus- 
try from coast to coast. When the 
problem is silencing, consult Maxim 


cc teptn tO She 


MAXIME 


THE MAXIM SILENCER CO. e 90 HOMESTEAD AVE., HARTFORD, CON 


THE PETROLEUM ENGINEER, May, 1945 








Sheet 2 
















































































’ 
THE PETROLEUM ENGINEER'S Continuous TABLES (INSTALLMENT No. 95) P 600.11 
PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 
Flash point, °F. | Exolosive limits, 
___ sie cent by vol. | Auto Vapor Suitable 
in air ignition density | Melting | Boiling | Extin- 
Name Synonyms Closed | Open — (air= point, | guishing 
cup cup Lower | Upper "7. 1.00) » J agents 
Bronze dust (aluminum 
| ESR AE eee ee No Hiazard me ona ee ee —e een 
Butadiene-1,3........... Erythrene......... —— ca 2.0 11.5 3 1.87 24 4 
SEE: RY Sea ears: -76 gas 1.6 8.5 806 tre 2.046 33 ..* 
IN ino 50g cu cheese esceascnnssctqosees 72 90 1.7 15 790 0.88 4.00 260 3 
I  isin.ccocbenticksaccentetpies sane 64 te Be ea nies 0.871 4.00 244 3 
Butyl alcohol-n Sica eee Sas Ana eons a bapisoatice 84 110 1.7 693 0.806 2.55 243 3 
a rs ree 82 sadn 1.68 825 0.805 2.55 225 3 
Butyl alcohol-ter......... aa 901 0.786 2.55 181 3 
Butyl benzene-sec......... ane 0.86 4.62 345 2,3 
Butyl carbitol............ 442 0.955 5.58 448 1,3 
Butyl carbitol acetate. aa Skin 0.987 pian 474 1, 2,3 
Butyl cellosolve...... os sedate 472 0.902 4.07 340 1,3 
Butyl chloride-n. 1.85 10.1 860 0.887 3.20 170 2,3 
* Butyl decalin. .. sm pais Seats ee <bean 1,3 
Buty] decalin-ter 1,3 
ee. Ee 1.7 9.0 inate 0.668 23 4 
Butylene chloride......... 2.25 9.25 0.926 3.13 162 2,3 
Butylene glycol.......... ae re 1.019 3.10 379 3 
Butyl formate-n.......... 0.911 3.52 225 2,3 
Butyl lactate... .. idee 0.968 5.04 320 2,3 
Butyl naphthalene........ 1,3 
Butyl — butyl 
aaa co >1 cea 23 
en. EEE Se rere 90 110 800 0.875 5.00 295 2,3 
ae BS er “he 230 emai Pe 0.906 ; 790 1, 2,3 
Ul RE eee 320 385 0.855 650 1, 2,3 
SESE: i IEE Pe 680 ine ei Mei 1,3 
—— I Oe saves Swtoaed 20 0.817 | ‘2.48 169 3 
Butyraldoxime........... Butanal oxime........ 136 0.923 3.01 306 2,3 
SDS is 5 6c sin SESS ep ocd peniassassubecue 170 0.960 3.04 327 1,3 
SEES. RISO 190 0.978 5.38 388 1,3 
ee Mile 655scss Tee RaS ots reach seadaeea 120 bikes ain 0.815 3.93 290 3 
i Se ee ere 150 200 871 0.999 5.24 408 1, 2,3 
Cen |, RE eats Eee 117 125 eon 0.88 — 347-392 2,3 
ST Ee eSaahadeechetesceeeiuschedeees oa 201 215 0.99 4.62 396 1,3 
Corbitt ETE CR ae rere 225 230 1.013 6.07 424 1,3 
ee ccna webcdesecen ~22 1.0 50 257 1.256 2.64 114 1,3 
0 ES Saree gas pene 12.5 74.2 1204 weal 0.967 -314 4 
Carbonyl sulfide.......... Carbon oxysulfide..... Reoeca Roi, 11.9 28.5 ar 1.24 2.10 122 1,3 
EG Re Se 540 595 aes Be ee HES aioe <a 1,3 
SR OS ere 445 545 ecole 5a 840 0.96 a“ 595 1, 2,3 
IDS 5 os dno dssoncae Ethyl cellosolve....... 104 120 2.6 15.7 460 0.931 3.10 275 3 
eo EAS rere 124 135 1.71 715 0.975 4.72 313 3 
oS es DR ccasnsasscnsa ee oid Satie ives 3.51 ee 7600 1 
Chlorobenzene........... Phenyl chloride. ...... 90 Lo 3.88 270 2,3 
HUE 6 chic bccsahhnmennnans duende 129 1.178 4.21 293 1, 2,3 
Chloroform.............. Trichloromethane. .. . . non-flammable 1.489 4.13 142 une 
Chloronitroethane-1, 1....}.. enes 133 1.258 3.77 257 1,3 
Chloronitropropane-1, Pe I 144 1.209 4.26 285 1,3 
Chloronitropropane-2, ee 135 1.193 4.26 273 1,3 
: Explodes 
upon 
rapid 
heating 
CS oc cis sha oce Sa pcegbiasseacevess 405 490 ian 1, 2,3 
DCE Acne cktageamntbestseenheeadecuGer 420 510 1, 2, 3 
SINEAD raduc% 2250 oven daccasesassnissen 490 cama — scar 1, 2,3 
| eS yee 590 650 sehen Se 1, 2,3 
Re: a a eee 165 185 637 oe 382-752 | 1, 2,3 
Fe ee o-Methyl phenol. ..... 178 awk 3.72 376 1, 2, 3 
NN 05d: i-05, 0:m.0 mowers ae 187 3.72 395 1,3 
CINE 5005 bacecbesccdsenscdececseseacs 55 2.95 15.5 2.41 216 3 
ESE Re aie Bae 1.37 ead av 83 2,3 
Sh db wncests nb abaiewecnsaaiulae o-600+a 285 405 eae abi 1.45 500 1,3 
| ERE |e eee 1 eee 1.31 8.35 2.90 176 2,3 
Cyclohexanol............ Ore 154 met ata 3.45 322 1, 2,3 
ie oh cnd Res nancinmwedens aes iew 147 sales 3.38 313 3 
Cyclohexanone delta......|...... saaaedsbseccees's 93 — 3.31 toe 3 
Cyclohexyl acetate....... Hexalin acetate....... 136 Rep saan - 4.90 eka 2,3 
EEE RECO re shew 90 ee ae 3.42 274 3 
yclopropane............ Trimethylene.......-. gas pen 2.41 10.3 1.45 -29 4 
Nick cache spel eiin ap absedaeanons wee 117 | 145 Hat 921 4.62 334 2,3 
> heenaanesene of MEER. 55050500000 136 mee ae 3 - 504 4.76 379 2,3 
SRSA Bits, “a nll tie A ann 115 ae 0.67 2.6 >500 4.90 344 2,3 
Benched SS = Saassereey 60 Fete - eae 1:60 175 3 
Diacetone alcohol (comm’” 1) Ces Sa es et 48 55 4.00 329 3 
See Table P 600.11 (sheet 1) for explanation of symbols. Table by courtesy of Associated Factory Mutual Fire Insurance Companies. 
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93 the Nash! 


The ability of Nash Compressors to maintain original performance 
thruout a long life is only one of the many advantages which derive 
from the Nash liquid piston principle of compression. 

Since this liquid piston is an integral part of the Nash Compressor, 
additional liquid can do no harm to the pump structure, whether in 
the form of slugs entering by accident, or as condensate forming in 
the suction lines. In handling gases, for example, wet hydrocarbons, 
usual elaborate protective devices are eliminated. The hazards of 
such devices are therefore avoided, the cost of installation is saved, 
and freedom from repairs and shutdowns is assyred. 

Nash Compressors produce 75 lbs. pressure, or vacuums to 26 in. 
of mercury, in a single stage. with capacities to 6 million cubic feet 
per day in a single structure. They have but one internal moving 
part, simple and non-wearing. There are no valves, gears, pistons, 
sliding vanes, or other enemies of long life. No gas contaminating 
internal lubricant is employed. Compression is without pulsation. 
It will be to your advantage to investigate the Nash Compressor. 
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26 in. mercury vacuum or 
75 lbs. pressure in one stage. 


No internal wearing parts. 


No internal lubrication to 
contaminate gas handled. 


Desired delivery temperature 
automatically maintained. 


Non-pulsating pressure. 


Original pesformance corstant 
over a loag pump life. 


Low maintenance cost. 


ENGINEERING COMPANY 
286 WILSON, SO. NORWALK, CONN. 
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Sheet 2 
’ 
Tue PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 95) P 622.002. 
| 
TABLE 3—DISCHARGING CAPACITY FACTORS FOR LARGE DIAMETER PIPES 
l ] | | | | j l 
Outside | Thick- Inside Outside | Thick- | Inside ‘ Outside | Thick- | Inside | Outside | Thick- | Inside 
5/2 | S | 5/2 | & : | 45/2 5/2 
diameter, | ness, (diameter d diameter, | ness, j|diameter| d diameter, | ness, | diameter) d diameter, | ness, |diameter| d°/ 
in. in. | d,in. | in. in. d,in. | in. | in. d, in. in. in. d, in. 
14 % | 13.500 | 669.63 % | 24.875 | 3086.1 | 4% | 35.750 | 7641.7 % | 59.125 | 26880 
% | 13.438 | 661.91 64 | 24.750 | 3047.5 | 1% | 35.500 | 7508-8 % | 59.000 | 26738 
5% | 13.375 | 654.24 3, | 24.500 | 2971.1 % | 58.875 | 26597 
1g | 13.313 | 646.62 74 | 24.250 | 2805.9] 40 % | 39.500 | 9306.0 5% | 58.750 | 26456 
34 | 13.250 | 639.06 1 | 24.000 | 2821/8 *% | 39.438 | 9767.3 $4 | 58.500 | 26175 
% | 13.125 | 624.09 | 114 | 28.750 | 2748.9 5@ -| 39.375 | 9728.6 % | 58.250 
¥g | 13.000 | 609.34 | 1% | 23.500 | 2677.1 Ng | 39.313 | 9600.1 1 | 58.000 | 25619 
| Bee] Bem os | ag [arom | wire 4 | 2 | ts 6 ig | | ae 
4, | 12.500 | 552.43 | 3 | 27-563 | 3088.4 1% | 39.000 | 9498:6 1 Ms 
39 | issue | genes 4% | 27.500 | 3065.8 of | 38'875 | 9422 7| %4 | 65.500 | 34722 
5% | 27.375 | 3920.9 2 | = 5% | 65.375 | 34556 
146 | 11.750 | 473.25 ug | 27.313 | 3808.6 % | See) poe 11g | 65 313 | 34475 
16 % | 15.500 | 945.87 % | 27.250 | 3876.3 y* | asl eee % | 65.250 | 34302 
%@ | 15.438 | 936.36 % | 27.125 | 3832.0 i | 37-780 | 9755°7 % | 65.125 | 34227 =| 
5% | 15.375 | 926.91 % | 27.000 | 3788.0 if 13 | Seer % | 65.000 | 34063 
32 | 19.350 | 908.19 oe | 36 760 | 3700.9 ph 63 oe | G4:760 | 33736 
8 . . . ° . 
Y% | 15.125 | 889.69 % | 26.500 | 3615.1) * os | oe | ee 64.500 | 33412 
1% | 15.000 | 871.42 7% | 26.250 | 3530.4 Bios ie 7% | 64.250 | 33089 «| 
% | 14.875 | 853.38 1” | 26.000 | 3446.9 ao | 235 | ie 1” | 64.000 | 32768 
8 | 14.750 | 835.56 1% | 25.750 | 3364.7 32 | 41'a50 | loos 1% | 63.750 | 32449 
% | 14-500 | $00.01 1% | 25.500 | 3283.6 2 | atiss | ieee | 1% | 63.500 | 32132 
| 323i eae 3% | 29.625 | 476.9 % | 41.000 | 10764 72 Y% | 71.500 | 43228 
14 | 13-780 | 70108 7@ | 29.563 | 4751.7 % | 40.875 | 10682 66 | 71.438 | 43135 
y% | 29.500 | 4726.7 % | 40.750 | 10600 5% | 71.375 | 43039 
18 4% | 17.500 | 1281.1 % | 29.438 | 4701.7 % | 40.500 | 10438 ig | 71.313 | 42046 
6 | 17.438 | 1269.7 5% | 29.375 | 4676.8 % | 40.250 | 10278 3 1.250 | 42851 
5%@ | 17.375 | 1258.4 11g | 29.313 | 4651.9 1 | 40.000 | 10119 % | 71.125 | 42663 
ig | 17.313 | 1247.1 34 | 29.250 | 4627.2 1% | 39.750 | 9061.9 1% | 71.000 | 42476 
a eaten S| Rael es ih he Boy ARSE 
“6 . ° ? a ° 
1% | 17.000 | 1191.6 3% | 28.875 | 4480.3) ‘4 ef oe | ie 3% | 70.500 | 41732 
%% | 16.875 | 1169.8 54 | 28.750 | 4431.9 oo | Ss tens % | 70.250 | 41363 
5% | 16.750 | 1148.3 $4 | 28.500 | 4336.2 aw lamsilumel. 1 | 70.000 | 40996 =| 
34 | 16.500 | 1105.9 7% | 28.250 | 4241.8 32 | 3-350 | tasos 1% | 69.750 | 40631 | 
% | 16.250 | 1064.5 1” | 28.000 | 4148'5 70 | dies | tans 134 | 69.500 | 40268 
20 % | 19.500 | 1679.1 32 % | 31.500 | 5569.0 5% | 42.750 | 11949 % | 77.375 | 52663 
% | 19.438 | 1665.7 6 | 31.438 | 5541.4 8 | 42.500 | 11775 ug | 77.313 | 52557 
5% | 19.375 | 1652.4 5% | 31.375 | 5513.9 4% | 42.250 | 11603 3% | 77.250 | 52450 
ug | 19.313 | 1639.1 ig | 31.313 | 5486.5 1 2000 | 11432 % | 77.125 | 52238 
3% | 19.250 | 1625.8 3% | 31.250 | 5459.2 1% | 41.750 | 11263 % | 77.000 | 52027 
ESE: Gleelee| « | Seon ARE: 
A ° 9 ¢ . 1 ° 
% | 18.875 | 1547.8 % | 30.875 | 5296.8} 4 ‘ oo | tan % 76.500 | 51186 
5% | 18.750 | 1522.3 5% | 30.750 | 5243.4 o | S376 | 1ae00 76.250 | 507 
34 | 18.500 | 1472.1 $4 | 30.500 | 5137.5 sf | Sac | ten 1 | 76.000 | 50354 
% | 18.250 | 1422.8 % | 30.250 | 5032.8 Fy] 2 | tee 1% 75.750 | 49941 
1 | 18.000 | 1374.6 1 | 30.000 | 4929.5 7 | 45;198 | 1n679 1% | 75.500 | 49530 
1% | 17.750 | 1327.4 114 | 29.750 | 4897-4 12 | 45:00 | 1asee “ % | 83.500 | es711 
22 $% | 21.625 | 2174.7 | ae | % 1 44.875 | 13490 % | 83.438 | 63593 
7¢ | 21.563 | 2159.0] 34 % | 33.500 | 6495.5 % | 44.750 | 13396 54 | 83.375 | 63473 
Y% | 21.500 | 2143.4 %% | 33.438 | 6465.2 % | 44.500 | 13210 1g | 83.313 | 63355 
%@ | 21.438 | 2127.8 5%@ | 33.375 | 6435.1 1% | 44.250 | 13025 34 | 83.250 | 63236 
5% | 21.375 | 2112.3 ug | 33/313 | 6405.0 1 | 44,000 | 12842 1%, | 83.125 | 62098 
ug | 21.313 | 2096.9 3% | 33.250 | 6375.0 1% | 43.750 | 12660 1% | 83.000 | 62762 
34 | 21.250 | 2081.6 if | 33.125 | 6315.2 1% | 43.500 | 12480 % 82.875 | 62526 
1% | 21.125 | 2051.1 ¥4 | 33.000 | 6255.8]  4¢ 1% | 47.800 | 15880 5% | 82.750 | 62290 
14 | 21.000 | 2020.9 % | 32.875 | 6196.8 soe a $4 | 82.500 | 61821 
%% | 20.875 | 1991.0 5% | 32.750 | 6138.0 se | a737s | 1e448 1% | 82.250 | 61354 
54 | 20.750 | 1961.3 34 | 32.500 | 6021:6 go | Goes | seer 1” | 82.000 | 60888 
%4 | 20.500 | 1902-8 7% | 32.250 | 5906.4 sf 7aen | abees 1% | 81.750 | 60425 
1* | 30:000 | 1788:9 1% | 31.750 | 8080.1 Ye | 47-126 | 15205 | | | oo soo | 75780 
134 | 19.750 | 1733.5 1% | 31.500 | 5569.0 3 | Soto | tones o4 | Oo-aoe | sone 
5 ie & 1% | 35.500 | 7508.8 % | 46.750 | 14944 Sq | 89.375 | 75516 
24 4% | 23.625 | 2712.9 %% | 35.438 | 7475.8 8 | 46.500 | 14745 ig | 89.313 | 75385 
ig | 23.563 | 2605.0 i | 35.375 | 7442.9 1% | 46.250 | 14547 34 | 89.250 | 75253 
4% | 23.500 | 2677.1 1g | 35.313 | 7410.1 1 | 46.000 | 14351 1% | 89.125 | 74989 
| % | 23.438 | 2659.4 8% | 35.250 | 7377.3 1% | 45.750 | 14157 4% | 89.000 | 74727 
PAE hleeleet| . | 2 oon a | ee | 
3% | 23.250 | 2606.5 %% | 34.875 | 7192.7) 4 6 | eee | sore 3 | 88.500 | 73681 
1% | 23.125 | 2571.6 3% | 34.750 | 7118.5 o | B35 | seen 1% | 88.250 | 73162 
| ¥% | 23.000 | 2537.0 % | 34.500 | 6991.1 ae | 53'313 | orbs 1 | 88.000 | 72645 
% | 22.875 | 2502.7 14 | 34.250 | 6865.2 32 | §3:250 | 20002 1% | 87.750 | 72130 
5% | 22.750 | 2468.6 1 | 34,000 | 6740.6 ; . 1% | 87.500 | 71618 
% | 22.500 | 2401.4 144 | 33.750 | 6617.4 2 inulin! oss % | 96.600 | go137 
| %% | 22.250 | 2335.2 1% | 33.500 | 6495.5 2 | Bor | suas ae 
| in | atmo lamee) 3 1% | 37.500 | 8611.5 52.750 | 20210 6% | 95.375 | 88835 
ae | Sass | ges a $4 | 37.438 | 8575.6 52.500 | 19971 | ig | 95.313 | 88601 
4 Si, | 37.375 | 8539.9 % | 52.250 | 19734 | 3% | 95.250 | 88545 
26 3% | 25.625 | 3324.0 ug | 37313 | 8504.2 1 | 52.000 | 19499 | Yi | 95.125 
i | 25.563 8 3% | 37.250 | 8468.7 1% | 51.750 | 19265 | % | 96.000 | $7065 
14 | 25.500 | 3283.6 1% | 37.125 | 8397.8 1% | 51.500 | 19033 | 84 | 94.875 | 87676 | 
*¢ | 25.438 | 3263.5 4% | 37:00 | 8327.3 | 94.750 | 87387 | 
5 ; : 6 . ‘ 4 a , 
54 | 25.375 | 3243.5 | 36.875 | 8257.1] 60 4% | 59.500 | 27308 94.500 | 86812 | 
ig | 25.313 | 3223.6 54 | 36.750 | 8187.3 *6 | 59.438 | 27237 % | 94.250 | 86239 
3% | 25.250 | 3203.7 %% | 36.500 | 8048. % | 50.375 | 27165 1 | 942000 | $5668 
i | 25.125 | 3164.2 % | 36.250 | 7911.7 ug 59.313 | 27004 1¥4 93.750 | 85100 
| 25.000 | 3125:0 1” | 36.000 | 7776.0 | % | 50.250 | 27022 | 1% | 98.500 | 94534 
| | | 
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See Sheet 1 for explanation and example of use. 
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Designed to provide the low coefficient of friction 
necessary for high Operating efficiency, Torring- 
ton NCS Needle Bearings are the outstanding 
choice for saddle, pitman and other applications. 
Compact and sturdy...these modern, long-life 
bearings help your pumps function smoothly 
and quietly—and with minimum output in power 
= : ae and maintenance time. 

Designing and building anti-friction bearings 
for a wide range of oil field equipment is an im- 
portant activity of Torrington’s Bantam Bearings 
Division. Whether you design or build oil field 


machinery, you will find consultation with our 
engineers helpful. 


Typical installation of Torring- 
ton NCS Needle Bearing in 
saddle of pumping jack. This 
is only one of many applications 
of sturdy, trouble-free Torring- 
ton Bearings to oil field ma- 
chinery. 
THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 
J 


TORRINGTON BEARINGS 


STRAIGHT ROLLER * TAPERED ROLLER * NEEDLE - BALL 
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@ Carl E. Swift will direct the sales 
program of Pacific Engineering Corpo- 
ration from the company’s new quarters 
in suite 1100, Equi- 
table Building. Hol- 
lywood, California. 
The expansion move 
of the sales staff to a 
more convenient lo- 
cation will give out- 
of -town customers 
easier contact with 
the offices, Ralph H. 
Swaisgood, presi- 
dent, said in making 
the announcement. 
Pacific Engineering 
designs, manufacturers and distributes a 
revolutionary work platform, the Aero- 
stand, Mor-Weld welding rod holders 
and other special equipment. 


@ Henry N. Greis has been reelected as 
president of Deep Rock Oil Corporation. 
Other officers named are Richard K. 
Huey, vice president in charge of pro- 
duction; W. E. Moody, vice president in 
charge of refining; B. L. Majewski, vice 
president in charge of marketing; E. W. 
Pollock, vice president and assistant 
treasurer; O. O. Kerr, secretary and 
treasurer; H. R. Shanks, assistant treas- 
urer, and R. E. Copman, assistant secre- 
tary. Directors renamed are Greis, Kerr, 
Villard Martin, R. Otis McClintock, C. 
Kenneth Baxter, John Stewart and 
Jason L. Honigman. 


@ Michael Griffin of Madison, Wiscon- 
sin, has been named assistant director 
of public relations of PAW. Formerly 
city editor of the Louisville, Kentucky, 
Courier-Journal, Griffin succeeds Lud- 
wig Caminita, Jr., Arlington, Virginia. 
who was named director of public rela- 
tions for PAW. 

@ Harold Merritt, Bay City, Michigan. 
has been elected president of the Sagi- 
naw Valley Oil Men’s Association, suc- 
ceeding Arthur Bailey of Saginaw. Oth- 
er officers are Lyman Fenton vice presi- 
dent; Russell Schaefer, treasurer and 
R. L. Palmer, secretary. Directors 
named are Merritt, Fenton, Schaefer, D. 
Haley, J. Solinski, H. Wald and M. 
Brown. 

@ Henry C€. Arnold has resigned as 
executive vice president of the British 
American Oil] Company and its trans- 
portation affiliate, the Toronto Pipe Line 
Company, to become vice president in 
charge of oil and gas exploration for 
the Ashland Oil and Refining Company, 
Ashland, Kentucky, with offices in Tulsa, 
Oklahoma. Charles D. Miller, vice presi- 
dent in charge of production for British 
American, has been named vice presi- 
dent and general manager of both the 
producing and transportation concerns 
succeeding Arnold. H. A. Eklund, for- 
merly head of the land department for 
the British American company in Tulsa, 





Carl E. Swift 
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becomes vice president and general man- 
ager of the California division with of- 
fices at Los Angeles. Robert E. Kepke, 
vice president and manager of the Tor- 
onto Pipe Line, assumes the additional 
title of general manager and will also 
become a vice president of the produc- 
ing division of British American. John 
E. Watson, formerly with Sinclair Prai- 
rie Oil Company was named manager of 
British American’s land department, and 
Thad C. Hoke, chief geologist, was made 
manager of the geological department. 
F. G. O’Brien was named treasurer. C. J. 
Kerwin is general production superin- 
tendent, and J. E. Matter is manager of 
exploration. 


@ H.C. O. Clarke has been placed in 
charge of the recently opened Pure Oil 
Company offices in Billings, Montana. 
He will assume his new duties imme- 
diately. 


@ ©. J. Van Landeghem, formerly | 


sales manager of the Philip Carey Manu. 
facturing Company, 
Cincinnati, Ohio, is 
new sales manager 
of the Oceco divi- 
sion, Johnston and 
Jennings Company, 
Cleveland. He suc- 
ceeds Murray Rus- 
sell who has been 
appointed as man- 
ager of a new office 
for the company in 
Washington, D. C. 


@ Charles S. Rosenthal, 75, dean of the 
Chicago oil trade community, died April 





C. J. Van Landeghem 


16 at Miami Beach, Florida, where he | 


had spent the winter. He was founder 
and for the first 7 years president of the 
Chicago Oil Men’s Club and was active 
in various phases of the industry-gov- 
ernment organization handling petro- 


leum affairs for the war emergency. : 
Rosenthal, for 26 years vice president , 
and general manager of Apex Motor | 


Fuel Company of Chicago, was at the 
time of his death president of the I)- 
linois Petroleum Marketers Association. 


@ Dr. Joseph N. Breston has joined 
the production research laboratory staff 
of Pennsylvania Grade Crude Oil Asso- 
ciation,, Bradford, Pennsylvania. Dr. 
Breston is a graduate of Pennsylvania 
State College in chemical enginéering 
and was a member of the college faculty 
before going with the Pennsylvania as- 
sociation. 

@ Louis R. Hodell has recently been 
released after 2 years: with the military 
service. Former chief of production re- 
search in the Tulsa, Oklahoma, labora- 
tories of The Carter Oil Company, 
Hodell has now gone to Caracas, Vene- 
zuela, as a research coordinator for 
Creole Petroleum Corporation. 





@ Dr. Gunther Mohbling, Albany, New 
York, a scientist with the Allegheny 
Ludlum Steel Corporation, has been pre- 
sented a cash award and certificate of 
appreciation for his contribution in the 
development of a series of high tempera- 
ture alloys, one of which provides a vital 
link in American jet propulsion aircraft 
production. W. A. Givens, executive vice 
president of the company made the 
award for the board of directors in the 
absence of President Hiland G. Batchel- 
ler, on leave with WPB. 


@ Myron E. Capouch has succeeded 
B. S. Pease, veteran sales executive of 
American Steel and Wire Company, 
United States Steel subsidiary, as assist- 
ant manager of the wire rope and con- 
struction division. Pease started with the 
company in 1909. Capouch began his as- 
sociation with the company 19 years ago. 
He served in various positiens and leaves 
that of assistant manager of the electri- 
cal and wire rope department in Chicago 
to assume his new duties. 


@ T. E. Swigart, president of the Shell 
Pipe Line Company, recently addressed 
the fourth Industrial Planning Confer- 


- ence on Power Resources. The subject 


of his address was “Oil Pipe Lines.” Dr. 
W. T. Thom, Jr., professor and chair- 
man of the department of geological en- 
gineering, Princeton University, spoke 
on “Energy. Resources and National 
Power” recently to the conference. 


@ Leland Breckenridge, accountant 
and tax consultant, has recently joined 
the staff of the American Association of 
Oilwell Drilling Contractors. He was 
connected with the Paul Rutledge and 
the late C. W. Boller interests, and is a 
well-known specialist in his field. 


@ Alfred Kauffmann, retired president 
of Link-Belt Company, was named a 
director of the Gardner-Denver Com- 
pany at the annual 
stockholders’ meet- 
ing recently. He sue- 
ceeds P. H. Gard- 
ner, who has re- 
signed because of ill 
health, Kauffmann 
joined the Link-Belt 
Company in 1901. 
He served in various 
administrative posi- 
tions before his elee- 
tion. to the presi- 
dency in 1924. Ten 
.... ¥earscafterward he 
resigned as president of the company 
and retired. In addition to his new posi- 
tion, Kauffmann is a director of the Link- 
Belt Company, of LaPlant Choate Manu- 
facturing Company, Cedar Rapids, lowa, 
and of the Cardox Company, Chicago. 


Alfred Kauffmafiri a 


_ @ P. M. Hutchins has been appointed 


as manager of advertising and sales pro- 
motion for The National Radiator Com- 
pany according to. President R. S. 
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ORBIT 
\ VALVES 





SAND 
VS 


WING VALVES 


The ORBIT VENTURI TYPE 
VALVE is manufactured with Stel- 
lite ‘‘J'’ Metal Seats which will not 
only withstand the abrasion of 
sand but is also corrosion resistant 
to all type of crude oil. 




















ORBIT VENTURI TYPE VALVE 


This valve can be furnished 
through all fabricators of Xmas 
Trees or through any of your local 
supply stores at a price compar- 
able to that of other leading 
valves. The Orbit Valve requires 
no lubrication to effect a seal. 





See 1944 Composite Catalog 








SERVICE REPRESENTATIVES 


R. G. “Bob” Cole, Houston, Texas 
Phone Fairfax 0057 
Warehouse: 407 Velasco Street 

. Houston 


Earl F. Warren, Phone 919-W, 
Alice, Texas 


Rex E. Galloup, Phone 643, 
ORBIT VALVE 


COMPANY 
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Waters. Formerly advertising director of 
three daily newspapers in Georgia, 
Hutchins had been associated from 1932 
to 1944 with the Pittsburgh Sun-Tele- 
graph, in recent years as general pro- 
motion manager. He has already as- 
sumed his new position with headquar- 
ters in Johnstown, Pennsylvania. 


@ H. W. Fisher, manager of the chemi- 
cal products division of Standard Oil 
Company of New Jersey, has been 
elected a director of 
the company. He 
started work with 
Standard of Louisi- 
ana in Baton Rouge 
on high pressure hy- 
drogenation of oil 
and coal immediate- 
ly after his gradua- 
tion from MIT in 
1927. In 1936 he be- 
came manager of 
the newly organized 
chemical products 
business of the com- 
pany and has served continuously in this 
position, directing much of the synthetic 
chemicals program for war. 

@ Carl E. Reistle, Jr., has been pro- 
moted from chief petroleum engineer to 
general superintendent of the produc- 
tion department of Humble Oil and 
Refining Company. He joined Humble 
in 1936 as assistant chief petroleum en- 
gineer and was advanced to chief in 


1940. 


@ Walter C. White has been promoted 
to superintendent of the Michigan- 
Toledo division of the pipe line organi- 
zation of Sohio Pipe Line Company and 
Sohio Petroleum Company. He was for- 
merly industrial manager for the com- 
pany. His new offices will be in Mount 
Pleasant, Michigan. 

@ Clarence E. Wynn has been pro- 
moted to manager of industrial relations 
for the tubular alloy steel division plant, 
Gary, Indiana, of National Tube Com- 
pany. He succeeds Gray D. Hobby, re- 
cently transferred to take a correspond- 
ing position in the company’s Lorain 


Works. 


@ Jack Danciger, vice president 
of Danciger Oil and Refining Com- 
pany, Tulsa, Oklahoma, and Fort 
Worth, Texas, was recently deco- 
rated with the order of the Aztec 
Eagle, conferred on him by the Re- 
public of Mexico in recognition of 
the work he had done in the promo- 
tion of better understanding and 
closer friendship between the peo- 
ples of the United States of Mexico 
and the United States of America. 
@ L.A. Mekler has assumed his duties 
as engineering consultant to the Insti- 
tute of Gas Technology and the Armour 
Research Foundation of Illinois Insti- 
tute of Technology. He is combustion en- 
gineer and member of the engineering 
and development of Universal Oil Prod- 
ucts Company. 
@ D. Harold Byrd has been elected 
president of the recently reorganized In- 
dependent Association of Texas. M. S. 
Church was named vice president, W. L. 





H. W. Fisher 








‘The Entirely Different Boiler and 
Engine Treatment'’ 


In the Palm 
of Your Hand 


ou 


Hold the Automatic 
Solution for Removal 
and Prevention of 
boiler scale and 
corrosion 


SAND-BANUM 


does it in Absolute 
Safety while Your 
Equipment Operates 


* 


_ That's the Record 
for More Than 
EIGHTEEN YEARS 


* 


For 
Economy 
Conservation 
Sustained Operating 


SAND-BANUM 
* 


WRITE TODAY 


AMERICAN SAND-BANUM 
COMPANY, Inc. 
9 Rockefeller Plaza New York City 20 


Stocks carried by y 
WESTERN SAND-BANUM COMPANY 4 
Houston, Texas 


and at other convenient points including 
leading supply houses 








Export Representatives 


PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 20. 
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iberation, yes; liberation not only in 

a social sense, but for industry, 
too. With European Victory comes a 
new era in the exploration, drilling. 
and production of oil. The world will 
again be the range for ambitious and 
enterprising operators, whose opera- 
tions have been restricted during the 
war. 


Through the war years. Eastman has 
been fortunate in maintaining its or- 
ganization of highly skilled and ex- 
perienced personnel, and is justly 
proud of having met successfully the 
unusually heavy demands of the 
petroleum industry. 


With the return to normal, Eastman’s 
Controlled Directional Drilling and 
Oil Well Survey Services are im- 
mediately and fully available to as- 
sist the petroleum industry in the tre- 
mendous peace-time development 
program that lies ahead. 


LIBERATION FOR ALL 


~! ’ 
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ay . ° 
‘an 5 7 , r 
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PN : 


DALLAS, TEXAS © LONG BEACH, CALIFORNIA © DENVER, COLORADO 


HOUSTON - LAFAYETTE - OKLAHOMA CITY - BAKERSFIELD - VENTURA - CASPER 


EXPORT OFFICE: 2895 LONG BEACH BLVD... LONG BEACH ALIFORNIA 
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PIPE LINE CORROSION 
JACOBS WIND ELECTRIC PLANTS 


New Improved 1945 Model 


2 Sizes — 1200 and 2000 Watts 
10 to 40 Volts 


The new Jacobs Cathodic Wind 
Electric Plants represent nearly 10 
years of manufacturing research in 
this field. Wherever reasonable 
wind conditions prevail, these 
plants will profitably retard corro- 
sion. Practically no maintenance 
attention is required. They are 
fully automatic in operation. 


Write for Literature °* Prompt Delivery 


Pipe Line Division: MINNEAPOLIS 11, MINNESOTA, U.S.A. 
America’s Oldest Manufacturer of Wind Electric Plants 





THE JACOBS WIND ELECTRIC COMPANY, INC.: 

















“WISCONSIN 


HEAVY-DUTY 


Ai=Cooled— 





The above illustration shows a typical oil field application 
for Wisconsin Air-Cooled Engines . . . a Wisconsin VE-4 
complete power unit connected to a Model 100-F Roper Pump. 


Wisconsin Air-Cooled Engines are ideally adapted to every 
type of power service within a horsepower range of 1 to 
30 hp. They combine heavy-duty serviceability with light 
weight, compact design, and complete freedom from cool- 
ing troubles and attention. Every engine is double-checked 
at the factory under a full load test run. 


WISCONSIN MOTOR 


Corporation 
ES UG a ee ee omen een 








WRITE TO HARLEY SALES CO. 
510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 








Pickens, secretary and treasurer. 
Miss Bess Bond, assistant secre 
treasurer. Directors are E. B. Ger 
C. A. Andrade III, Harry Hines, 
las Forbes, Grady H. a 
Cowden, C. P. Burton, W. E, F 
Barron Kidd, J. R. Block, My 0 
Blalock, J. R. Parten, J. S. 
bie, R. J. Byrd, Rogers Lacy, Joe2 ‘e 
J. S. Hudnall, John O’Hearn, © 
Shields, Joe Danciger, and § 
Dayson. 


@ W. H. Barlow, formerly petrg 
engineer for Ohio Oil Company at 
Oklahoma, is now director of the 
Carthage Field Engineering Comm 
with offices in Carthage, Texas. 


@ John D. Lambing, for several] 
lubrication engin@éer with Soe 
Vacuum Oil Company, has gone te 
ico City where he will be chief en 
of Compania Commercial Vacuum! 
He has been with the company § 
1935. 
@ Russell H. Venn has been appoj 
as technical assistant to Director Hf 


W. Ferguson of Humble Oil an 











‘ing Company. Venn has be 


Humble since 1934 and has 
been connected with its butadier : 
butyl rubber plants. . 


@ J. A. Mull, Jr., has gone to Berm 
where he will be engaged in explora 
work. He was geologist and managé 
the Superior Oil Company of Califor 
Oklahoma City, Oklahoma. 


@ Ralph N. Hanes, advertising ¢ 
tor of United States Rubber Con 
and affiliated organizations, rece 
completed a business trip to the 
Continent and Gulf Coast areas 
he visited oil fields and refineries. 


@ Dr. J. F. Sanders has been trans 
ferred to the No. 2 refinery at Cleveland, 
Ohio, of the Standard Oil Company o 
Ohio. He was, since 1939, stiperintend 
ent of the company’s Toledo refinery. 


@ Dave Smith, with wide engineering 
experience at Los Angeles, California, 
and Houston, Texas, has accepted a pos 
tion with Western _ 
Gear Works. He = 
will be engineer for ~ 
the company’s oil | 
products, including ~ 
Pacific - Western 
pumping units, 
speed reducers and 
increasers and band- 7 
wheel drives. Smith § 
will make his head- 
quarters at Lyn- 
wood, California. 
Other Western Gear 
plants are situated 
in Seattle, Washington, and San vad 
cisco, California. 


@ C. S. Snodgrass, director of PAW: 
division of foreign refining, has been 
appointed chairman of the PAW f l 
operating committee. He succeeds 
Crampton, who recently iecignall 
foreign operating committee determines 
over-all problems of refining, supply, 
tribution and ‘production of petr 












Dave Smith 
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tool joint life 


For fifteen years Tube Borium 

has been used on drilling bits 
to increase cutting speeds and drill 
more out-to-gauge hole. Now you can 
use this same alloy to greatly prolong 
the life of your tool joints! 


An exceedingly small quantity of Tube 
Borium welded in a ring around the 
shoulder not only doubles tool joint life 
—even under the toughest operating 
conditions—but maintains over all joint 
strength and correct elevator contour. 
Applications are economically made 
on both new and resleeved joints. 


APPLICATION: Accepted method of appli- 
cation is te under-cvt new or resleeved 
jeints at the shoulder to form a recess 
Ve" deep by 1%” wide. The recess is 


then filled by 
EW hei | 


welding in with ) iit 
Te —} nn 


Ki" Electric | 
Tube Borium te eel 
PTZ /LLLLLILEE 
Write for this spe- 


form the weer 
resistant inlay. 

cial Stoody engi- 

neering bulletin 
describing in de- 
tail hard-facing 
procedures on tool 
joints—no obliga- 


STOODY COMPANY 


1142 WEST SLAUSON, WHITTIER, CALIF. 













STOODY 


ENGIMEC RINE 


STOODY HARD-FACING ALLOYS 
Save Reparr 


Retard wear 





292 








LAUGH win BARNEY 





Do you know how minks get babies? 
*SyuIU 1o3 sariqeq ABM oUIeS oy] 
7 7 7 
The husband who knows where his wife 
keeps her nickels has nothing on the hus- 
band who knows where the maid’s quarters 
are. 
: 7 7 
Two rabbits got lost in the woods and had 
a hare-raising experience. 


7 7 v 
It has been rumored that King Solomon 
was tue first WPA worker because he took 
his pick and went to bed. 
7 d 5 
Many a woman flirts with the butcher 
these days, playing around for bigger steaks. 
7 7 
When a girl admits she has a checkered 
career, it’s your move. 
7 7 J 
Girls who know all the answers are those 
who have been out with questionable men. 
" i 5 7 
A “highbrow” is a_ person 
beyond his intelligence. 
7 y 7 
Boss: I'm afraid you won't do. 
Stenographer: Did I say I wouldn’t? 
7 if i 
A newly married doctor was walking with 
his wife when a beautiful girl smiled at him. 
Wifey became suspicious and asked who the 
lady was. 
“Oh, just a girl I met professionally,” 
came the reply. 
“No doubt,” meowed his wife, “but whose 
profession, yours or hers?” 
7 y y 4 
Sailor: Waiter, bring me a glass of to- 
mato juice for a pickup. 
Waiter: Yes, sir, and what will you have 
for yourself? 


educated 


7 5 7 
Susie showed up with a new engagement 
ring. All the girls admired it—and two of 
the girls recognized it. 
: A 7 Y 
“What would you do if you had five 
dates with a man and he didn’t attempt to 
kiss you?” 
“T’d lie about it.” 
A + A 7 


He mumbled a few words in church; he 
was married. 
He mumbled a few words in his sleep; he 
was divorced. 
7 y v 
“You say Alice is a natural born artist?” 
“Yeah, she knows exactly where to draw 
the line.” 
sf 7 y 
If a girl expects to win a husband she 
ought to exhibit a generous nature, or else 
how generous nature has been to her. 


5 A 7 v 
Mother: Didn’t I tell you not to go out 
with perfect strangers?” 
Daughter: But he isn’t perfect. 
: + y 


And an optimist, friends, is a man who 


thinks his wife has stopped smoking ciga- 


rettes when he finds cigar butts around the 
house. 
- v 
First Steno: I'm going to marry a gentle- 
man and scholar. 
Second Steno: Yeah, and get arrested for 
bigamy. 


— 


ME her request you gave up drinking?’ 
“ es.” ¢ 

“And you stopped smoking for the san. 
reason?” 

“T did.” 

“And it was for her that you 
dancing, card parties and billiards?” 
“Correct.” 

“Then why didn’t you marry her?” 
“Well, after all this reforming I decide; 
could do better.” 

A 7 7 
A navy recruit was taking swimming le 
sons and made extraordinary progress with 
the breast stroke until he was slapped in th 
face by a cold wave. 

7 7 y 

Prosecutor; Now tell the court how yoy 
came to take the car. 

Defendant; Well, the car was standing in 
front of the cemetery and I naturally 
thought the owner was dead. 

7 7 7 


Mother: What did your father say when 
you smashed the car? 
Son; Shall I leave out the swear words? 
Mother: Yes, of course. 
Son: He didn’t say a word. 
v v + A 


“My roommate fell downstairs last nigh 
with a fifth of Johnny Walker.” 

“Did he spill any?” 

“No, he kept his mouth closed.” 

r 7 5 

When gasoline rationing was introduced 
an English motorist had a 50-gallon tank of 
gas in reserve. Upon the advice of a friend, 
the motorist instructed his gardener to bury 
the gas. 

A short time later, the gardener re- 
turned. “I’ve buried the gas, sir,” he re 
ported. “What should I do with the tank?” 


7 v A 


NEW MOTHER HUBBARD 
She went to the butcher’s 
For spareribs and suet, 
But found that some others 
Had beaten her tuet. 
She said she would settle 
For sausage or liver. 
The butcher insisted 
He had none to give ’er. 
She pleaded for pork chops — 
For meat balls—for mutton. 
The butcher said: “Lady, 
I just ain’t got nutton.” 
v A 5 
You need a tonic. You’re beginning to 
look like the photo on your badge. 
Y 7 3 
“I am sorry I can’t accept you, Bill, but 
circumstances over which I have no conto 
prevent me.” 
“And what are those circumstances?” 
“Your circumstances.” 
7 v 7 
Sweet Gal (near the haystack in the 
meadow): “But Tommy, you said we welt 
coming out here to look for the needle!” 
A y A 


A woman, launching her first ship, ¥8 
a little nervous. She turned to the shi 
manager, standing beside her, and 
“How hard do I have to hit it to 
into the water?” 

v v A 

Whoever named it necking was strong! 
ignorant of: anatomy. . 


Ve up 





rest 
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I decide; _ . ‘ H 
Unless the inside of your casing—the working i 
= surface —is smooth and clean, there is always a i 
nming les a hazard of encountering difficulties in future down- = 
uk ; at hole operations. The use of a Baker Casing im | 
2 Scraper eliminates that hazard, for it effectively =7 
removes all obstructions from the inside of the = 
t how you casing, leaving it smooth and clean to its full I.D. 
canding i | oo The time to do a scraping job on your casing is 
nal | while the equipment still is up and the crew still — 
. on hand, It’s then a simple matter to include a = 
ia Baker Casing Scraper in the string as a “follow- a 
say wher _— up” behind the bit when running-in to drill out = 
- wae b- cement. Thus, in one operation, it is possible to 
| E remove the hardened cement, scale, sharp burrs Ls 
from gun-shot holes, or other obstructions which GW 
* BF * might later damage packers, swabs and similar ; ZK 
HY PROGRESSIVE OPERATORS ARE USING He AN 
’ OTARY CASING SCRAPER ‘if \ 
i = MAY COST A LOT NOT TO RUN IT—Damage to packers i]. \\ 
introduced a i " or swabs, plus delays and re-running expense can easily az yay 
phn} abl ye cost a lot more than the reasonable rental. ie iS 
ar iblen rii ae MAKE SURE CASING IS CLEAN AND SMOOTH—While = 
| the equipment is still up, and the crew on hand, scrape NNSA 
rdener re tq 7 casing to leave it in perfect condition for future operations. \e 
ir,” he re- itt & MAKES FUTURE WORK SAFE AND EASY—Leaves casing ne % 
he tank?” 4 its full L.D., free from hardened cement or other obstruc- / Zz 
be 7 tions which damage packers, swabs, bailers, other tools. TK 
RD a EASILY USED BY YOUR CREWS—Simply include Casing aN 
é Scraper in the string when the bit is run to drill out cement. 5 


LOW-COST RENTAL—Serviceman is not required, and the 
rental price is reasonable. 

REMOVES SHARP BURRS FROM GUN-SHOT HOLES—The 
Baker Casing Scraper is strong enough to cut away all 
such obstructions which interfere with subsequent opera- 
tions. 


a he in REMOVES BURRS 
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d we wert Page 357 of your 1944 Baker, or Composite Catalog. 
eedle!” 







BAKER O/IL TOOLS, INC. 
e Houston—LOS ANGELES—New York 
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SALT WATER DISPOSAL IN EAST TEXAS 


| EXCLUSIVE | @ Sinclair Prairie 
Oil Company. This 
company completed 2 salt water disposal 
wells during 1939, both having been 
completed originally as oil producers. 
They were deepened to water zones be- 
low the oil sand, and salt water injec- 
tion has been at levels below impervious 
shale beds that prevent vertical move- 
ment of the injected fluid. 

The company’s Bunch-Wilson 9, Join- 
er area, Smith County, was deepened to 
397} ft. and completed as an injection 
well. Originally an oil producer in the 
Woodbine sand, this project was con- 
verted into a salt water disposal well un- 
der favorable conditions. The 7-in. oil 
string had been cemented at 3729 ft., 
and after deepening to 3971 ft. a 5-in. 
short string or blank liner was cemented 
at 3863 ft. A string of 3-in. cement- lined 
tubing was run to about 3863 ft. 

The surface equipment used in con- 
nection with Bunch-Wilson 9 is simple 
and largely mechanical. Salt water from 
the various wells is brought to a cen- 
tral pit located at a satisfactory eleva- 
tion. The water flows from the small pit, 
via a flume 400 ft. long and 3 ft. wide, 
to a settling pit 150 ft. square. The flow 
from this large pit is to a 10-ft. by 40-ft. 
wooden pit that is used as a final skim- 
mer. The flow is then to a filter and to the 
injection well. The long wooden flume is 
built with a stair-step effect to increase 
aeration of the water, and the skimming 
pit is equipped with 4 baffles. The flow 
from the last pit to the wellhead is 
through cement-lined pipe. Injection has 
been largely by gravity, but a low pump 
pressure has been applied on occasion. 
This well had disposed of 7,230,990 bbl. 
of salt water on December 1, 1944. 

An overflow pit is provided to handle 
excess salt water normally intended for 
injeetion into the well. A backwash tank 
for cleaning the filter is also provided, 
the backwash water going to the over- 
flow pit. The iron content of the salt 
water is reduced from about 15 ppm. to 
less than 1 ppm. by aeration and set- 
tling methods. (Fig. 58). 


@ Humble Oil and Refining Company. 
This company has drilled and completed 
injection wells for returning the salt 
water to water formations below the oil 
zone. A well was drilled to test disposal 
possibilities of formations below 5000 
ft., but that well was plugged back and 
completed as an oil producer in the reg- 
ular Woodbine sand. The company was 
not among the first to experiment with 
salt water disposal wells in the field, due 
to the small amount of water produced 
by its leases, and even now has only a 
nominal disposal requirement. It did, 
however, take an active part in the joint 
experimental injection west of the field 
in 1936. 
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INSTALLMENT NO. 8 


Humble’s M. C. Thompson 1-S, IL. 
Moore survey, Smith County, Joiner 
area, was spudded April 29, 1939, and 
completed May 28 at 3895 ft. This test 
was planned and drilled as a salt water 
disposal well. The 1034-in. casing was 
cemented at 1118 ft., an unusually long 
string of this type. The 7-in. O. D. casing 
was cemented at 3712 ft. After setting 
72 hr., the plug was drilled from 3685 to 
3692 ft., and the casing perforated from 


3688 to 3689 ft. with 6 shots. A squeeze 


cement plug-back job was made in order 
to reinforce the shale break between the 
oil and water sands. A 7-in. packer was 
set at 3698 ft. and preliminary injec- 
tion pressures established. At an input 
rate of 60 bbl. per hr., tubinghead pres- 
sure was 560 lb. per sq. in.; at 90 bbl. 
per hr., 800 lb. The tubing was pulled 
and the hole filled with salt water. The 
fluid level the next day was 795 ft. 

The sand section from 3721 to 3795 
ft. was not suitable for injection opera- 
tions, and the liner was pulled. The 7-in. 
casing was reperforated from 3712 to 
3718 ft. with 29 shots, and from 3692 to 
3700 ft. with 49 Shots. The well was 
swabbed and the rig moved off. It was 
not possible to lower the fluid level be- 
low 1150 ft., however. Later a slip-type 
liner packer was set at 3688 ft. as a 
packer seat, and an internal lead seal 
packer run on 3689 ft. of cement-lined 
tubing. On the following day, fresh water 
was injected into the annular space to 
displace the salt water, and the packer 
was set. The well was completed with an 


P 501.61 


VOCATIONAL 
PROCEEDINGS 


86-ft. perforated alloy liner on bottom 
at 3795 ft., with the packer at 3710 ff 
The surface equipment incident to 
handling salt water ahead of injection jg 
simple. Salt water produced by the M 
C. Thompson lease is separated from the 
oil in the gun barrel at the least tank 
battery. On entering the salt water treat. 
ing system from the gun barrel, the water 
flows under a redwood baffle in a small 
concrete oil trap and on to a large cor. 
rugated concrete slab that aerates the 
water. From the aerating slab the water 
flows into the small concrete settling pits, 
and then into two large concrete settling 
pits, where all iron and foreign matter 
are allowed to settle out. The settling 
pits are all equipped with a vertical red. 
wood baffle, about 6 in. from the up 
stream wall of each pit, each baffle guid. 
ing the water flowing over the edge of 
one pit to the bottom of the next pit 
From the large settling pits the salt water } 
flows into a concrete sand filter, from # 
which it flows to the wellhead through 
an asbestos-type composition pipe. Total 
capacity of the pits is 750 bbl. (Fig. 60), 
Injection was begun in M. C. Thomp- 
son 1-S July 11, 1939, and the well has 
operated intermittently since. Daily in- 
jection of salt water has averaged about 
1000 bbl., and at the end of November, 
1944, only 556,519 bbl. had been inject- 
ed. Originally injection pressure was 
zero, but the current injection pressures ~ 
range upward to about 400 lb. Injection 
has not been continuous, due to lack of | 
salt water production. a 
@ East Texas Salt Water Disposal Com- 7 
pany. The first salt water injection well” 
in the field was Sun Oil Company’s H. A. FF 
Pace “B” 38 in the Vargas survey, Smith 
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FIG. 59. ELECTRICAL 
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Sinclair Prairie Oil Company, Bunch- 
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County. Injection into this well began 
during June, 1938, and up to this time 
has injected more than 9,000,000 bbl. of 
salt water. 

The success of the first salt water in- 
jection well convinced operators that the 
return of salt water to the Woodbine 
sand was not only a practical method of 


disposing of salt water, but also offered _ 


considerable possibilities for the mainte- 
nance of pressure. 

The second injection well was put 
into operation during March, 1939, by 
Tide Water Associated Oil Company, 
which drilled a special disposal well on 
its Tom Bell lease. By June of the same 
year, Stanolind Oil and Gas Company 
had reconditioned its Moores 3 well and 
converted it from an abandoned oil well 
to a salt water injection well. During 
July, 1939, three additiona] salt water 
injection wells were completed and by 
the end of the year, 10 injection wells 
were in operation, During 1939 a total 
of 2,250,761 bbl. of water were injected. 
By the end of 1940, there were 32 injec- 
tion wells in operation and during that 
year a total of 10,965,939 bbl. of salt 
water were injected for an average of 
29,962 bbl. per day. During 1941, there 
were a total of 47 injection wells oper- 
ated by both large and small companies 
and 23,530,319 bbl. of salt water were 
injected for an average for the year of 
64,467 bbl. per day. 

Notwithstanding the interest shown 
in returning salt water to the sand, and 
the value of the water in maintaining 
the bottom-hole pressure, the production 
of water in the field increased more rap- 
idly than the injection facilities. Never- 
theless, the percentage of the total water 
produced that was returned ‘to the sand 


increased from 1.63 per cent in January, 
1939, to 11.12 per cent by the end of the 
year; by the end of 1940, the percentage - 
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had increased to 27.96 per cent. During 
1941, however, the injection facilities 
were less adequate to take care of the 
increased volume of salt water so that 
by the end of 1941, only 21.37 per cent 
of the salt water produced was returned 
to the sand. 

During the summer of 1941 many op- 


‘tfators.in the East Texas field viewed 


with-growing alarm the rapid increase 
in the volume of water produced and 
the resultant decline in reservoir pres- 
sure, The seriousness of the situation was 


‘ called to the attention of many company 
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These articles are a record of 
class meetings held in East 
Texas for the purpose of train- 
ing personnel in the technical 
and practical methods of salt 
water disposal. The classes 
were organized through the co- 
operative efforts of the East 
Texas chapter of The American 
Petroleum Institute, the public 
schools of the East Texas area, 
the Texas State Board for Vo- 
cational Education, and the en- 
gineers engaged in salt water 
disposal work for various com- 
panies in the field. The first in- 
stallment, published in the Sep- 
tember, 1944, issue, contained 
an outline of the entire course. 
Se 





executives by their engineers, which re- 
sulted in attention being focused on the 
problem. 

_ Large companies in the East Texas 
field with extensive holdings in the water 
producing part of the field were able to 


drill injection wells and dispose of their » 


salt water. Smaller operators with less 
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extensive holdings were not able to drill 
injection wells and install expensive 
treating facilities because the volume 
water produced by them did not jus 
the expense. Joe Zeppa of Delta Drillj 
Company proposed to the Railroad Com. 
mission in a hearing on July 29, 194], 
that he be permitted to drill an injection 


_ well west of the productive limits of the 


field and connect on to different com. 
panies’ water producing wells to dis. 
pose of the salt water produced. He fur. 
ther proposed that a well that returned 
all its water to the sand be given an 
additional allowable of 1 bbl. of oil per 
day. Zeppa was supported in these ef. 
forts by many other smaller operators 
including Judge C. R. Starnes, J. H. 
Edwards, and Bryan W. Payne. 

While the Railroad Commission was 
considering: the matter, a further hear. 
ing was requested and held in Austin on 
October 6, 1941. At that time, Zeppa 
proposed to the Railroad Commission 
an amended plan that he felt would be 
more practical than the one originally 
submitted, and would be in the interest 
of conservation and for the benefit of all 
oil producers in the East Texas field. The 
new proposal provided for an additional 
allowable of 1 bbl. of oil for each 50 
bbl. of salt water returned to the sand 
and would authorize the drilling and 
completion of injection wells by a salt 
water disposal company organized for 
the purpose of collecting water from 
various leases in the field and returning 
it to the Woodbine sand. ¥ 

At the same time, a suggested order 
was presented to the commission that in- 
cluded, in addition to the extra alle 
able for the return of salt water, a pr 
vision that wells producing more tha 
100 bbl. of salt water per day be per- 
mitted to be shut in and the allowabk 
taken from other wells on the same lease. 
The proposed order also provided that a 
lease that had only marginal wells be 
permitted to produce the additional oil 
from other leases. 

Following this hearing, the Railroad 
Commission on November 20, 1941, is- 
sued Order 6-3142, effective Januaty 1, 
1942, in which the additional allowable 
of 1 bbl. of oil for every 50 bbl. of salt 
water returned to the sand was granted, 
but the provisions for shutting down 100 
bbl. or more water wells and the trans- 
fer to other leases of the additional al 
lowable (by reason of water injected) . 
were omitted. Sed 

Previously, the Railroad Commission 
in its Order 6-1456 issued on March 29, 
1940, had permitted the allowable of af 
oil well that had been converted to & 
salt water disposal well, to be produced 
from the other wells on the lease. In 
November 20, 1941, and subsequent 
ders, this provision has been carried for- 
ward. ‘ 

Following the issuance of the Novem 
ber 20, 1941, order by the Railroad Com- 
mission, a meeting of East Texas rf 
erators was held in Dallas on No 
25, 1941, for the purpose of discussing 
the order and considering plans for 4 
community field-wide salt water ea) 
system. From this meeting a group Wa 


‘organized that became known as the 
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East Texas Salt Water Disposal Group. 
At this meeting E. DeGolyer, director of 
conservation in the Office of the Petro- 
leum Coordinator, expressed much in- 
terest in a field-wide plan for salt water 
return to the sand as a much-needed 
conservation measure and strongly urged 
immediate action. 

A field-wide plan for the disposal of 
salt water was suggested to the group by 
Col. W. H. Mead, of the Salt Flat Water 
Company, who had been working on the 
East Texas problem for several weeks. 
He presented information that showed 
the amount of salt water being produced 
and injected in various divisions of the 
field together with an estimate of the 
cost to enlarge the disposal facilities to 
take care of all the water produced. Aft- 
er the report had been presented, it was 
proposed that one company be formed 
to take care of all the salt water disposal 
in the field and that the company be or- 
ganized on the basis of taking over the 
present injection wells in addition to the 
drilling of additional wells. The pro- 
posal met with general agreement by the 
group and committees were named to 
carry on the work. 

After much work had been done in 
estimating the cost of additional facili- 
ties for disposing of the remaining salt 
water in the field and legal difficulties 
involved in the formation of a salt water 
disposal company were considered, the 
group met in Dallas on January 8, 1942, 
and organized the East Texas Salt Water 
Disposal Company, a Texas corporation 
with a capital stock of $25,000 to which 
12 individuals subscribed as follows: 
Individual Company affiliation 


E. H.Blum The Atlantic Refin- 
ing Company 


D.R.Gladney Magnolia Petroleum 
Company 

J.G. Pew Sun Oil Company 

A.H. Meadows General American 
Oil Company 

B. W. Payne Iowa Payne Oil Com- 
pany 

Joe Zeppa Delta Drilling Com- 
pany 

C. R. Starnes C. R. Starnes, et al. 

David Frame Humble Oil and Re- 


fining Company 
Tide Water Asso- 
ciated Oil Company 


Stanolind Oil and 
Gas Company 


G. L. Nye 


A. M. McCorkle 


A. E. Groff Shell Oil Company, 
Inc. 
L.E. Barrows’ The Texas Company 


Eight of the subscribers were large 
operators and 4 were smaller operators. 


Bryan W. Payne, of Iowa Payne Oil .- 


Company, was elected president of the 
corporation, Don R. Gladney of Mag- 
nolia Petroleum Company, vice-presi- 
dent, and John G. Pew, of Sun Oil Com- 
pany, secretary-treasurer. Subsequently 
the capitalization of the company was 
increased to $2,000,000 and the stock 
was subscribed by 249 companies all 
having production in the East Texas 
field. Of these 249 companies, 230 are 
small operators. ~ 
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HE way a line acts on the job 
means the difference between 
fast, trouble-free drilling and slow, 
profitless operations. For example, 
no driller can afford to constantly 
nurse along his line in order to pre- 
: vent block twisting. Especially when 
\ American Ticer Branp Excellay 
Preformed Wire Line eliminates this 
cause of trouble. 
With no twisting blocks to worry 
about, you can make round trips as 
fast and smoothly as your men can 














break joints. In fact with U-S-S 
Ticer Branp Excellay Preformed 
Wire Rope on your rig, you'll be in 
better shape to complete a hole, no 
matter how tough the drilling. 

Our engineers and field men are 
ready now to help you select the 
type to exactly suit your needs. 

It will pay you to keep in touch 
with your Ticer Branp distributor. 
Whatever your drilling job, you'll 
find an American Ticer Branp Wire 
Rope suited to the purpose. 


2 ; AMERICAN STEEL & WIRE COMPANY 
<a = ‘ v ’ Cleveland, Chicago, and New York 
x] ?, COLUMBIA STEEL COMPANY 


San Francisco 


United States Steel Export Company, New York 


UNITED STATES STEEL 


THE PETROLEUM ENGINEER, May, 1945 














LL Ee 














At a meeting on January 8, 1942, it 
was decided that a request should be 
made to the Railroad Commission for a 
further hearing on the matter of trans- 
ferring the additional allowable for the 
return of salt water and the privilege of 
shutting down wells producing large 
quantities of salt water. 

Following such a request, the Rail-' 
road Commission held a hearing on Jan- 
uary 20, 1942, for the purpose of hear- 
ing additional evidence relating to the 
injection of salt water in the East Texas 
field. On February 20, 1942, the.commis- 
sion issued Order 6-3437, effective April 
1, 1942, in which the additional allow- 
able granted by reason of the retarn of 





salt water to the sand could be trans- 
ferred to leases other than the one on 
which the water was produced. The or- 
der also permitted wells producing more 
than 100 bbl. of salt water per day to 
be shut in and the allowable taken from 
other wells on the same lease. The pro- 
vision with respect to the shutting down 
of large water wells was subsequently 
made effective March 1, 1942, by the 
commission (Order 6-3456) on Febru- 
ary 25, 1942. 

In line with the commission’s order 
permitting water wells producing 100 
bbl. or more of salt water to be shut 
down, there were 79 water wells shut 
down during the month of March, 1942, 














HOW TO STEP UP CAPACITY 
OF EXISTING WATER SOFTENERS 

The Double Check Manifold 
arrangement can be installed quick- 
ly in any make water softener. 
This, with 

ELGIN ZEOLITE 

when required will greatly increase 
soft water output and efficiency. 
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ELIMINATES HARD WATER 
SCALE DEPOSITS 


ORR SO 


Remarkable New 


ELGIN WATER SOFTENER 
gives up to 44% more soft water 


This is no time to put up with troublesome hard water lime 
and scale deposits. The remarkable new Elgin Water Softener 
turns hard water soft — keeps equipment clean and efficient — 
eliminates the delay and expense of shut-downs for cleaning 
and repairs. Prevents loss of zeolite—cuts salt cost. 


_ Write for new bulletin 603 - 


ELGIN SOFTENER CORPORATION 
166 No. Grove Ave 


TREATMENT 


Towers 
2 


Water Lines 


WATER TREATING CHEMICALS 


For Boiler Feedwater 
Specially formulated for your 
specific needs. Prevents scale for- 
mation and corrosion. 
For Hot and Cold Water Systems 
To prevent corrosion and “red 
water” troubles; to prevent lime 
and scale deposits. 





1ue, Elgin, Illinois 


BOILER WATER CONDITIONING 











which had a daily salt water produe 
of 20,176 bbl. During April 90 lage 
water wells were shut in with a redue 
tion of 22,729 bbl. of salt water per day 
The water wells are permitted und 
the commission’s order, to be shut de 


and the allowable transferred for a pe 


riod of 6 months before again testin 
the productive capacity. After establish. 


ing the rate at which the water wells can 


at that time produce oil, the water wells 
may again be shut down for another 6 
month period. At the hearing before the 
Railroad Commission on January 20, 
1942, the testimony showed that there 
were 1292 water wells in the field produc. 


ing 100 bbl. or more of salt water per 


day, that these wells had a daily oil. 

lowable of 20,332 bbl. and produced 
total of 358,056 bbl. of salt water pi 
day, which is an average of 15.74 bbl 








oil and 277.13 bbl. of salt water per day, 


It was estimated at that time that the 
daily production of salt water could be 
reduced approximately 161,000 bbl. per 
day by shutting in water wells on lease 
where the oil allowable could be pro 
duced by other wells on the same leas 
As encouragement to the operators. 
the East Texas field to return salt 
to the reservoir, the Railroad Comm 
sion granted an extra allowable of 1 bbl. 
of oil for every 50 bbl. of salt water re. 
turned, (Order 6-3142, effective January 


1, 1942.) Many leases on which a con- ] 


siderable volume of salt water was pro 
duced, were unable to produce the addi 
tional oil granted by the commission be 
cause the wells were produced to ¢ 

pacity as marginal wells. These lease 

were confronted with the necessity 6 
disposing of relatively large quantitié 
of salt water, but were unable to pro 
duce the additional oil to help pay the 


cost of returning the water to the sand. 


The Railroad Commission, in a fur 
ther effort to promote conservation in 
the field and increase the ultimate 
covery of oil from the sand, permi 
by its order of February 20, 1942 (Order 
6-3437) an operator to produce the ad- 
ditional allowable oil from any lease or 
leases owned by him. When a salt water 
disposal company takes-the operator's 
salt water and returns it to the sand for 
him, the same commission order permits 


that operator to assign all or any part 


of the right to produce the additional 
allowable oil to any other operator oF 
operators in the field or to a salt water 
disposal company as all or part of the 
compensation for returning the sal 
water to the Woodbine reservoir. 
salt water disposal company may 
the right to produce additional oil re 
ceived by it as compensation for return- 
ing salt water to the sand instead of ar- 
ranging for the production of such oil. 
Therefore, an operator whose lease 1s 
unable to produce the additional oil 
granted by the commission is encou! 
to arrange for the disposition of his salt 
water to a salt water disposal company. 
The salt water disposal problem of 
individual operator is thereby solved and 
the reservoir benefited by the return of 
the water te the sand: tek k 
(To be continued in an early issue) 
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| WELL LOGGING 


THROUGH CASING 


4 INCREASED 
= RODUCTION 


You can accurately locate potential producing sands — even 
through casing — and open them for additional production. 


ees ™"' TANEQQWELLS 


on p * 
Radioactivity Well Logging licensed Los Angeles — Houston — Oklahoma City 
by Well Surveys inc.,Tulsa, Okiahoma General Offices, Export Office and Plant: 


5610 S. Soto St, Los Angeles 11, California 
24-HOUR SERVICE 35 BRANCHES 














Leng transferred 


J. B. Story, general sales manager of 
The Guiberson Corporation, Dallas, Tex- 
as, announces the transfer of C. O. Long, 
service engineer, oil field equipment di- 
vision, from Lubbock to Odessa, Texas. 
Long will be in charge of all service 
work in West Texas and New Mexico, 
with headquarters at The Guiberson 





Walter Butler 


Cc. O. Leng 


Corporation sales office and warehouse, 
602 Pearl Street, Odessa, Texas. 

Walter Butler is in charge of the Odes- 
sa warehouse, providing 24-hr. service to 
the oil trade in West Texas and New 
Mexico. 





Meve warehouse 


Wilson Supply Company, Houston, 
Texas, has moved its Gladewater, Texas, 
warehouse to Kilgore. The warehouse is 
under the supervision of J. F. Tucker. 


Crane Company promotes 


P. R. Mork has been elected executive 
vice president of Crane Co., Chicago, Illi- 
nois, and J. A. Dwyer, vice president in 
charge of sales. 

Mork knows the Crane business from 
the ground up. He started in the ware- 
house at the Minneapolis branch in 1901 
and filled many positions up to assist- 


ant to the manager before being trans- . 


ferred to the Duluth branch as manager 
in 1911. From 1924 to 1927 he managed 
the Minneapolis branch and was then 
promoted to manager of the New York 
branch, being made vice president 4 
years later. In 1934 he moved to the gen- 
eral office, Chicago, as vice president in 
charge of sales, and since 1941 has been 
a director of the company. 

As executive vice president he will 
act for the president in his absence. The 
sales and branch house, the purchasing, 
and the engineering and research divi- 
sions will report directly to him and he 
will cooperate in functional matters with 
the finance and manufacturing divisions. 

Dwyer, who succeeds Mork as vice 
president in charge of sales and branch 
houses has also come up through the 
ranks. Starting in Philadelphia in 1917, 
he was scarcely settled in his job when 
World War I called him into military 
service. When he returned from France 
in 1919 he went back to the Crane 
branch in Philadelphia and was succes- 
sively estimator, salesman, chief clerk, 
sales manager, assistant branch manager 





and, in 1935, manager. He was promotej 
to district manager in 1937, moved j 
Chicago as manager of branch houses jy 
1943, and in January, 1944, was mad 
general manager of sales and branche 





Hanlon award 


The Hanlon Award, highest honor jp 
the natural gasoline industry and ope 
of the ranking merit awards in the petro. 
leum industry, was 
conferred recently 
on James.E. Pew, di. 
rector, Natural Gas. 
Natural Gasoline 
Division, Petroleum 
Administration for 
War, Washington, 
D. C. The ceremony 
took place at the ap. 
s nual meeting of the 
board of directors 
of the Natural Gas. 
oline Association of 
America, May 2, in 
the Baker Hotel, Dallas, Texas, a meet. 
ing held in lieu of the usual national con. 
vention. The convention was_ cancelled 
in accordance with the request of na 
tional war agencies. 

Pew is the ninth recipient of the Han. 
lon Award, which is conferred each year 
by the N.G.A.A. for outstanding meri- 
torious service to the natural gasoline 
and condensate industries. 

Presentation was made by James W. 
Vaiden, Skelly Oil Company, N.G.A.A. 
president, at the directors’ luncheon. 


James E. Pew 














USERS SAY “THUMBS UP” FOR THE 
s 
E-C Inclinometer 


They like it the best because it’s so 
easy to use—and so rapid. It gives 
accurate results that can be read the 
minute they’re out of the hole. They 
also like the fact that an E-C rental is 
no more than for less efficient incli- 


nometers. 


Write for details. 
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SPERRY-SUN WELL SURVEYING CO. 
Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Marshall, Odessa, Texas; Lafayette, La.; Long Beach, 
Bakersfield, Calif.; Oklahoma City, Okla.; Casper,Wyo, 













The 4 Freedoms 
of 


Water Pumping 


— | 


FREEDO M —from water shortage 

FREEDOM —from excessive power bills 

FREEDOM —from pump breakdowns 
FREEDOM —from costly repairs 


TURBINE: 
HI-LIFT 


HYDRO-FOIL 
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FOR BETTER 
SLUSH SERVICE 


Gardner-Denver “FX” Power Slush Pumps 
have an outstanding advantage... a 
divided fluid end that helps them maintain 
their reputation for better slush service. 


The divided construction enables “FX” 


Pumps to better withstand the shocks and 
strains of mud pump operation. . . espe- 
cially in deepwell drilling. 


. no metal 


There are no inner baffles. . 





PRESTO 


For complete information on Gardner-Denver “FX” Pumps, write for descriptive 


sections to be cut through by mud and de- 
stroy pump efficiency. The divided. end 
exposes all walls for inspection. And if— 
through excessive shocks or pressure—a 
casting is broken, only the broken part 
need be replaced, not the entire fluid end. 


OTHER “FX” FEATURES 


1. SLUSHPROOF hardened liners 
and rods—SLUSHPROOF Duo- 
Seat Valves are standard equip- 
ment for all Gardner-Denver 
Slush Pumps. 


2. Rugged main frame is cast in 
one piece to provide greater 
resistance to shock loads. 


3. Oil-stop, mud-stop heads keep 
mud and water out of power 
end. 


4. Continuous tooth herringbone 


bulletin. Gardner-Denver Company, Quincy, Illinois. Dallas—Houston—Tulsa— 


St. Lovis—Los Angeles—San Francisco—New York—Chicago—Pittsburgh. 


Continental Supply Co., Continental Bidg., Dallas, Texas. Republic Supply 


gear and pinion provide quiet, 
durable operation. 


Company (of California), 2122 E. 7th Street, Los Angeles, California. 

















Ciappner- ENVER since 1859 
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ENGINEERING FOR THE PETROLEUM INDUSTRY 
Surveys * Estimates ¢ Design * Valuation * Management 


Our Engineers are available. 
Write, wire or phone today. 






SUG MEE 458 


BOX 1/92 


HOUSTON I TEXAS 



























... Above Ground, 
Under Ground or 
Under Water... 


| Big Pipe 
: OR 
LITTLE PIPE... 





ON ALL FRONTS 


@ According to a competent authority, 
the annual cost of corrosion of steel 
alone is estimated at $964,000,000. 
Pipe lines—large and small—storage 
tanks, refining equipment, towers, 
stacks and other exposed metal con- 
struction are constantly under attack 
by corrosive agencies of all kinds. Reilly 
coatings will stop and prevent this attack. 
Reilly Enamel fights corrosion on 
steel pipe lines and water conduits by 
~ completely sealing and insulating the 
steel against these corrosive agencies, 


This new booklet, describing Reilly 
Coatings for metal, stone, brick, 
cement and wood surfaces, will be 
sent on request. 


by resisting soil stress and abrasion, and 
by withstanding temperatures as low as 
minus 20°F. without cracking or check- 
ing, and as high as 160°F. without flow 
or sag. 

Reilly Cold Application Paints pro- 
vide similar dependable and lasting pro- 
tection against corrosion on tanks, 
structural steel and other metal con- 
struction, whether serving above ground, 
under ground or under water. 








protective/coatings 


meee kY TAR & 


2513 South Damen Ave., 
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CHEMICAL 


Chicago 8, Illinois 


CORPORATION 


Merchants Bank Building, Indianapolis 4, Indiana 


500 Fifth Ave., New York 18, New York 











Roebling promotions 


Ernest C. Low. general manager of 
sales of John A. Roebling’s Sons Com. 
pany, Trenton, New Jersey, who has 





“E. C. Low J. D. Thompson 


been associated with the company since 
1910, has been named vice president in 
charge of sales. John D. Thompson, 
works manager, who has been with 
Roebling’s since 1940, becomes vice 
president in charge of production, and 
Charles M. Jones, manager of engineer. 
ing and connected with the Roebling or. 
ganization since 1926, is now vice presi- 
dent in charge of engineering. Archibald 
W. Brown, treasurer’ of Roebling’s and 





A. W. Brown 


Cc. M. Jones 


with the company since 1902, has been 
elected a member of the Board of Di- 
rectors. ; 
Other officers of the company are Lt. 
Joseph M. Roebling, chairman of the 
board; Charles Roebling Tyson, presi- 
dent; Lt. Col. Ferdinand W. Roebling, 
III, vice president, and Herbert D. Rath- 


bun, secretary. 





Advertising manager 


Edward J. Whetzle has recently been 
appointed advertising manager of Inter- 
national Derrick and Equipment Com- 
pany, Columbus, 
Ohio, one of the 
Dresser Industries. 

A graduate of the 
University of But 
falo, Whetzle has 
been active in bo 
engineering and ad- 
e vertising for the last 
. 20 years in this 
country and in 
South America. Be 
fore assuming his 
present duties, he 
was assistant adver- 
tising manager 0 
The J. B. Beaird Company, Shreveport. 


Louisiana. 





E. J. Whetzle 
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FOLLOW THE LEADERS TO 


MOST DEPENDABLE OF ROLLER CHAINS 


@ There’s nothing soft about the 
chain job of drilling rock below two 
miles, spudding balled-up gumbo, 
backing up and kicking off with 
nearly 100 tons of drill pipe, pull- 
ing out and running in at high 
speeds. Yes, oil field chain catches 
hell, at best. 

It’s sound reason that so much 
Link-Belt Silverlink Finished Steel 
Roller Chain is used on internal 
combustion engine powered drill- 
ing rigs. Many operators have 
standardized on Silverlink on all 
rigs of this type because Silverlink 
has kept them out of chain trouble 
on their toughest jobs. Silverlink 
is the result of 70 years of continu- 
ous chain research and improve- 
ments for your safety, efficiency 
and economy. Demand Silverlink. 
It is available at most supply stores. 


LINK-BELT COMPANY 
Indianapolis 6, Dallas 1, Houston 2, 
Los Angeles 33, Kansas City 6, Mo., 
New York 7, Toronto 8. 
*In cooperation with the government con- 
servation program, Silverlink roller chain 
is now furnished in a durable “blackout” 
finish. 9684 





LINK2G}BELT > 


ROLLER CHAINS 
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Mullin advanced 


The American Manganese Steel Di- 
vision of the Amer- 
ican Brake Shoe 
Company announces 
another advance- 
ment for J. L. Mul- 
lin with his current 
promotion from gen- 
eral superintendent 
of foundries to vice 
president in charge 
of operations. Mul- 
lin will carry on his 
new duties from the 
Amsco headquarters 
it Chicago Heights, Hlinois. 





J. L. Mullin 


Name changed 


Stockholders of the Westinghouse 
Electric and Manufacturing Company at 
their recent annual meeting voted to 
split the company’s stock on the basis 
of four shares for one and also to change 
the company’s name to Westinghouse 
Electric Corporation, for simplicity and 
brevity. 

Purpose of the stock split, explained 
A. W. Robertson, chairman of the com- 
pany, is to broaden the base of West- 
inghouse ownership by making the stock 
available at a lower price. 

Authorized capital stock of the com- 
pany today is 4,000,000 shares, consist- 
ing of 80,000 shares of preferred and 
3,920,000 shares of common, of which 

















IT’S BUILT FOR LIFE! 


RUGGED ... rigid ‘construction provides strength and stability to 


meet all pumping conditions. 


DEPENDABLE .. . quality materials and expert engineering have de- 
veloped the United Pumping Unit for year-after-year service. 
ECONOMICAL ... simplicity of construction reduces both installa- 


tion and maintenance costs. 


BEARINGS ... large bronze bearings on crankshaft, other shafts 


with Hyatt Bearings. 


GEARS ...D. O. James Herringbone, continuous took gear trans- 


mission. 


PERFORMANCE... . no side thrust; uniform load across gear faces 
due to balancing thrust of opposing helices. 
BUILT. .. durability for lasting service. 


Immediate Delivery from Stock 
COURTESY ... SERVICE .. . DEPENDABILITY 
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Contect our field stores: Kansas, Texas, Oklahoma, New Mexico and Lovisiana 








79,974 shares of preferred and 3,132,816 
shares of common are outstanding, al] 
with a par value of $50. 

Total authorized shares of the new 
stock will be 16,000,000 of which—op 
the four-for-one basis—319,896 shares 
of preferred and 12,531,264 shares of 
common will be outstanding. Par value 
of the new stock, both preferred and 
common, will be $12.50. 

Reclassification of the stock will not 
in any way change the preferences or 
relative rights of the stockholders and 
there will be no change in the terms of 
either the preferred or the common. The 
reclassification of the shares will not re. 
sult in any change in the capital struc. 
ture, surplus or other accounts of the 


_ company, it is announced. 


The stockholders also elected 7 pres. 
ent directors to the 16-man board. Four 
were elected for 4-year terms. They are: 
George H. Bucher, president of West. 
inghouse; W. C. Robinson, president of 
the National Electric Products Corpo- 
ration; Arthur W. Page, vice president 
of the American Telephone and Tele. 
graph Company, and Robert T. Swaine, 
senior member of the law firm of Cray. 
ath, Swaine and Moore. 

H. B. Higgins, president of the Pitts. 
burgh Plate Glass Company, was elected 
for 3 years. Named for 1-year terms were 
Gwilym A. Price, Westinghouse vice 
president, and John R. Read, chairman 
of the board and president of the Ca- 
nadian Westinghouse Company. 











These oil-proof, wear-resistant, plastic 
tubing protectors are an integral part of 
the tu collar. Made in all sizes, 
revent the metal-to-metal contact that 
as ca many expensive “wet” jobs 
in pumping wells in the past. 


PATTERSON-BALLAGH 
TUBING PROTECTORS 


LOS ANGELES 1 ¢ HOUSTON 10 « NEW YORK © 
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In ordering U. S. Rod Packing and Gaskets all you need to 
know is the name and size of your equipment. Convenient 
packaging under the “‘U. S.” labelled line takes care of shaft 
diameters and stuffing box depths . . . delivers the complete 
set for your individual job. Every specification has been care- 
fully pre-checked by United States Rubber Company engineg 


who have long worked in close cooperation with operg 
the field. 





Serving Through Science 
Listen to “Science Looks Forward”—new series of talks by the ; 


Sreat scientists of America — on the Philharmonic - Symphony 
program. CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N.Y. © In Canada: DOMINION RUBBER CO., LTD. 
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J. & L. appointments 






J. O’H. Anderson H. B. Spackman 


\ppointment of J. OH. Anderson and 
H. B. Spackman to be assistant general 
managers of sales, is announced by Jones 


and Laughlin Steel Corporation. The ap- 
pointments were effective May 1. 

Anderson has been manager of sales, 
tubular products, and Spackman has 
been district sales manager, Philadel- 
phia office. 

Other J & L sales office appointments, 
effective May 1, were: 

V. A. Jevon, assistant general man- 
ager of sales, to be in charge of Pitts- 
burgh district sales office activities: 

C. T. Hapgood, formerly assistant 
manager of sales, tubular products, to 
be manager of sales, tubular products. 

E. W. Harwell. formerly district sales 
manager, Chicago office, to be district 
sales manager, Philadelphia office. 

L. C. Berkey, formerly district sales 
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Write for the detailed 
BOOK OF PIPE PROTEC. 
TION; it contains all stand- 
ard specification charts. 


Pipe line engineers 
know that specify- : 
ing Steel Pipe Protection can be simplified 
with H. H. processing to combat nature’s 
destructive elements that differ in each 
locality—they know the importance of 
proper protection—they know the qualifi- 
cations of BITURINE ENAMEL—they 
know HILL-HUBBBELL standard specifi- 
cations—they know the principles of HILL- 
HUBBELL & COMPANY. We warrant 
each carefully inspected carload to the last 
rail point of delivery. 





GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. - Division - Cleveland. Ohio 





* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A> 








manager, St. Louis office, to be distriet 
sales manager, Chicago office. 


C. C. Wehling, formerly district sales 


manager, Pittsburgh office, to be district 
sales manager, St. Louis office. 





V. A. Jevon C. T. Hapgood 


was also announced for the Jones and 
Laughlin district office and the office of 
Jones and Laughlin Supply Company 
from their present locations, to the Field 
Building. 135 South LaSalle Street, Chi 
cago 3, Illinois, with no change in tele. 
phone numbers. 





Assistant sales manager 


The Wickwire Spencer Metallurgical . 


Corporation, subsidiary of the Wickwire 
Spencer Steel Company, announces that 
Armon N. French had been appointed 
assistant sales manager of the company. 

French will continue to be at the com. 
pany’s plant, 260 Sherman Avenue, New: 
ark 5, New Jersey. 


LINE SCALES 















ee 


RS aick 


MODELS 


to choose from 


(Above) Super 500,000# capacity, 14” dial. 

(Below) Packer Special, Capacity 40,000#, 6” 

dial. 18 other mogels for every drilling, well 
servicing, or work-over need. 


With a Line Scale you know the pull on 
the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged, dur- 
able and economical. 


Although we are working at top capacity - 
to supply ship yards and the U. S. Navy 
—we are still able to furnish Line Scales 
to the oil industry. Write for folder and 
prices. 


LINE SCALE CO., Inc. 


Phone 2-1765, 907-11 SE 29th St., Box 4245 
Oklahoma City, Oklahoma 





Change of office address in Chicago 
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* Here’s rugged power with a heritage of nearly half a 
century’s experience in building dependable engines for 
practically every type of industrial assignment. 


The advanced engineering design of the Viking Diesel makes 
it as compact as a gasoline engine of same power rating be- 
sides offering the economical advantages of diesel fuel. 


It is the newest type of a dependable power plant for oper- 
ating: rotary drills; pipe line and other pumps; emergency 
electrical generators and other oil field applications where 
reliable continuous duty or stand-by power is essential. 

Sterling Viking Diesels are now on the production line. Our 


engineers are ready to make a study of your power needs. 
Write without obligation for complete technical information. 


asa ex a 
\ - wav SS 
\* OF 


“KEEP BUYING WAR BONDS” 


\ 





\ 


VIKING a 


> 


STERLING ENGINE COMPANY, 1296 NIAGARA ST., BUFFALO 13, N. Y. Offices in New York 
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Heads advertising group 


H. E. Cassidy, Los Angeles advertis- 
ing executive, has been elected board 
chairman of the Pacific Council of the 
American Association of Advertising 
Agencies, according to Association Pres- 
ident Frederic Gamble of New York City. 
The Pacific Council membership in- 
cludes all 4-A members in the cities of 
Seattle, Portland, Spokane, Salt Lake, 
San Francisco, Los Angeles, and San 
Diego. 


technical training program that in Los 
Angeles has been successfully sponsored 
by the local 4-A chapter and the Uni- 
versity of California. 

Such a move, says Cassidy, will guide 
the development of future advertising 
personnel and the carefully planned 18 
weeks’ course will afford returning serv- 
ice men an opportunity to familiarize 
themselves with the basic principles of 
advertising procedure and production 
that they may be better qualified to ac- 


Young and Rubicam, San Francisco, and 
Dana Jones of the Dana Jones Company, 
Los Angeles. 


Montrese to Marion Shove] 


M. E. Montrose, formerly director, 
vice president, and manager of services 
and sales of Lane-Wells Company, was 
elected president, general manager, and 
a director of the Marion Steam Shovel 
Company of Marion, Ohio, at the annual 
meeting of the board of directors. The 





cept the advantages of an advertising 
career. 

With Cassidy on the new board of di- 
rectors are: Warren Kraft, Erwin Wasey 
Company, Seattle; C. L. Baum, Short 


Cassidy, vice president of The Mc- 
Carty Company, has been active in Pa- 
cific Coast advertising agency operations 
for the last 17 years. He favors the im- 
mediate extension to other Coast cities of 


company is one of the largest manufac. 
turers of power shovels and mining 
equipment in the world and makes shov. 
els having capacities for 4% cu. yd. to’35 


the recently inaugurated advertising 


and Baum, Portland; Robbins Milbank, 














‘PLENTY TOUGH.. “EASY TO HANDLE 


_*Ample Power { Sitse: 
* Strongest Steels 


* Proved Design 


* Proper Balance 
* Simplified Steering 
*Wide Graduated 


Speed Range 





use ’CLEVELANDS” on aut your joss 


TOUGH OR NORMAL...LARGE OR SMALL 
Write NOW for details 





THE CLEVELAND TRENCHER COMPANY 1OW, 
100 ST. CLAIR AVE Pioneer of the Sn enche CLEVELAND 172. 0OHIO ‘NM 





‘ ? 
Beinnos: Save More... 
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VELAN™ 


Because they Do More 





cu. yd. 











WANTED 


‘Metallurgist 


Electrical Instrument Engineer 
(preferably with E.E. degree) 
Rockbit Designer 
by one of largest oil tool manu- 
facturers in Southern California. 
Specify which position you are 
applying for. Send complete data 
about yourself in first letter. Fine 
openings for right men. Salary 
open. Address Box 28, c/o The 
Petroleum Engineer, P. O. Box 

1589, Dallas, Texas. 


joo 


BY 7 YEARS 
EXPERIENCE 


RECTORSEAL has been 
used by the Industry for 
seven years to prevent leaks 
in threaded, gasket and 
coupled connections. They 
have come to depend on 
this high quality chemical 
compound to assure leak- 
proof connections on lines 
handling all petroleum 
products, salt water, dilute 
acids and steam up to 400 
degrees F. Constant labora- 
tory research keeps REC- 
TORSEAL abreast of the 
needs of the Industry. 
RECTORSEAL is available at 
practically all Supply Stores. 
Ask for it by name. 

















RECTOR WELL EQUIPMENT COMPANY 
Fort Worth, Texas . 
Export: Lucey Export Corp., Woolworth Bidg., N.Y.C. 


RECTORSEAL 


THE Oe me Oe ae LEAK PREVENTE 
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Anew) Star 
in the TWIN 


The new star in their Army and Navy E flag brings a thrill of pride 






to every employee of the Twin Disc Clutch Company for it is a symbol 
of their continued and united efforts to speed the production of prod- 





ucts essential to our present highly mechanized war. 

But while the emphasis is on PRODUCTION, another Twin Disc group 
... the local factory branches and parts depots . . . are also supplying 
a signal service which should not be overlooked. In spite of the diffi- 
culties of maintaining competent personnel, there have been no “‘fatali- 
ties” in the service map. In fact, you’ll note that some additions have 
been made to better serve manufacturing customers and owners of 
Twin Disc Clutches and Hydraulic Drives in various essential indus- 
tries, bringing the total field organization to 9 direct factory branches 
and 30 parts and service representatives. Twin Disc CLuTCH COMPANY, 
Racine, Wisconsin (Hydraulic Division, Rockford, Illinois). 
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Hydraulic 
Torque Converter 
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“PIPE CUTTING 


with 


Lous Effott,\\\\- 


Move Speed ff \ 
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Thin Blade Cutter 




























e@ That unusual thin-blade wheel knifes 
right through pipe, quickly, easily and 
practically without burr — because it’s 
made of tool-steel, coined from heavy 
sheet, heat-treated and assembled in 
its solid hub. In the warp-proof malle- 
able heavy-duty cutter frame it always 
cuts true, saves you time and effort. 
Made in 5 sizes for pipe to 6". Order 
from your Supply House—we’re doing 
our best to supply everybody. 

Rimeip No. 42 and 44 4-wheel Cutter » 


with short handle for cutting in tight 
places, cuts quickly with quarter turn. 


WORK-SAVER PIPE‘TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 



















Crane general sales manager 


Crane Co., Chicago, Illinois, announces the appointment 
Lucien W. Moore as general manager of sales and br, 
houses, succeeding J. A. Dwyer, recently elected vice President 
in charge of sales and branch houses. F. J. Wilkey, district 
manager, Chicago, was appointed manager of the valve and 
ting department, the position occupied by Mr. Moore until] 
recent assignment in France by the war department. 

Moore had served the Crane subsidiary in France as man 
of sales, and after his return to the United States in 1949 
was successively manager of pipe sales and general purchasig 
agent, before his appointment as manager of the valve 
fitting department. He will assume his new duties on completi 
of his present special mission for the government. 4 

Wilkey started with the company in the Cleveland branch 
1929, when he filled various positions before being made maj 
ager in 1939. He was promoted to district manager at Cleve 
in 1942, and transferred to the Chicago district in 1944, — 










New Distributors 


Announcement of American Pipe and Supply Company, 
Bovaird Supply Company, Howard Supply Company, Mid-Com 
tinent Supply Company, and Republic Supply Company as new 
distributors of International Derrick and Equipment Company 
drilling, production, and servicing equipment, is made by Fer 


_ guson Barnes, Ideco general manager of sales. 


The new distributors will supplement the activity of the Ideco 


| stores and sales offices. 





| Expansion program 


Following a carefully conceived expansion program, the 
D-+-B Division of Emsco Derrick and Equipment Company an- 
nounces the opening of a new Continental-D+B Store in 
Odessa, Texas. The new store, at 117 East First Street in 
Odessa, will serve the various fields in Ector County as well 
as extending service into the surrounding counties of Crane, 
Ward, Winkler, and Andrews. In addition, the store will serve 
as a stocking point and service organization to assist the field 
store operations of the Continental Supply Company, which 
maintains stores throughout the area. 

The Odessa store personnel is.thoroughly familiar with the 
pumping problems of this area and the most successful methods 
of combating the various conditions encountered. John L. Fur 
neaux and Fred C. Hodgden will act in the capacities of district 
manager and service engineer, respectively. Furneaux has 
been actively engaged in the sales and service of oil well sub- 
surface equipment in the Mid-Continent for the last 11 years. 
Hodgden has seen years of service in various capacities in the 
Oklahoma, Kansas, and Texas areas. 

The Odessa store, as are all Continental-D-+-B Stores, will be 
backed by the complete engineering, manufacturing, and fiek 
service facilities of the D4-B Division of Emsco. 


Buy pump firm 


The Dayton-Dowd Company of Quincy, Illinois, has been 
purchased by Food Machinery Corporation, President Paul L. 
Davies announces. 

The firm will become a branch of Peerless Pump Division of 
Food Machinery Corporation. Clarence M. Frazier will super 
vise all branches of the division with H. J. McKenzie, who has 
been Frazier’s assistant, transferring to Quincy to control 
branch. , 

Purchase of the company brings to 15 the number of 
affiliated plants under the control of Food Machinery Corpor® 
tion. 

Dowd will continue as executive in charge of engineering of 
the Quincy branch with Rome A. Terwelp and Carl N. Adams 
remaining in their present capacities of factory manager 
assistant manager in charge of the office, respectively. Warner 
Vaughn, now a district engineer for Peerless in the East, will 
be sales manager of the Quincy branch. 

Mrs. Celia B. Dayton, chairman of the board, and H. F. Day- 
ton, president, of Dayton-Dowd, are retiring. 
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Flexible Shaft 
an especially. 
constructed 
woven strand 
steel cable 





Steel Handle 
and ferrule 
swaged onto 
steel cable 
shaft 


Corkscrew Bit 
made of 
specially 
tempered 
tool steel 
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it's Easy to clean Perforations 
and screens with these modern 
successful CAVINS products 





314 


_ combines the double function of opening perfora- 


me THE CAVINS CO. 


” 3408 McKINNEY AVE 


To loosen and remove material such as | 
sand, shale, mud, etc., which is clogging | 
the openings, and which has accumulated 
around the outside of various oil well 
strainers, use a CAVINS Perforation 
Washer or a Cavins Screen Cleaner. Either 
tool is a combination of the well known 
Cavins Automatic Hydraulic Suction Bailer 
and its respective attachments, and runs 
with the same type of equipment as is used 
with the Bailer. The energy of the fluid col- 
umn is utilized, and action may be con- 
centrated on any section of the liner or oil 
string to the exclusion of the rest of the 


The CAVINS 
Perforation Washer 


(Left-hand illustration) 
This tool is made up of the Cavins Automatic 
Hydraulic Suction Bailer and two attachments, the 
Up-Trip and the Pack-Off Mandrel. Because of 
the relatively large openings in perforated pipe, 
and the nature of the formations usually found 
where this type of well strainer is used, the tool 


tions and thoroughly flushing the annular space 
behind the pipe, all in one operation. It opens all 
the perforations in the desired section. . . . After 
the well has been cleaned out with the Cavins 
Bailer, the Up-Trip is installed between the Jars 
and the Suction Chamber in the Bailer, The Pack- 
Off Mandrel is screwed into the bottom in place 
of the regular sand shoe. The Washer is then run 
in to the desired point. After the specified per- 
forated section has been washed, the assembly is 
changed back to the Cavins Bailer to clean out all 
material which has been dislodged during wash- 
ing operations. ... For pipe sizes from 3 in. 
O.D. to 8% in. O.D. 


The CAVINS 


Screen Cleaner 

(Right-hand illustration) 
This tool is run in to a point just below the sec- 
tion of screen to be cleaned, then raised about 18 
inches to unlatch the slips. Then, by lowering the 
tool, it is tripped ‘‘on Bottom’’ just like the bailer. 
The weight of the fluid column above the tool 
drops down against the fluid within the screen 
with a resilient HAMMER BLOW of FLUID 
against FLUID that drives back the sand grains 
that had arched or bridged the openings, and then 
draws the mud, shale, etc., into the well. This 
hydraulic fluid action is harmless to the screen, 
and insures a quick, simple, effective screen clean- 
ing job at low cost... . For pipe sizes from 31/; 
in, O.D. to 9 in. O.D. 


Ask any office for details 


Main Office: 2853 Cherry Ave., Long Beach, Cal. 
Export Inquiries: Attention, R. J. Eiche 
Ventura . . Bakersfield . . Taft . . Santa Maria 


THE CAVINS CORP. 


HOUSTON 3, TEXAS 

















Kilgore, Lake Charlies, Corpus Christi, Odessa, 
Ellinwood, Baton Rouge 





@ The Important Oil and Gas Fields of South Arkansas, North 
Louisiana, Mississippi, and Alabama, Shreveport Geological 
Society, P. O. Box 750, Shreveport, Louisiana. 

This volume of approximately 300 pages will present the im. 
portant geological, engineering, and statistical data of 55 
as assembled and interpreted by members of the Society and 
other geologists in Shreveport and its area. 

Each pool is presented individually and is accompanied by a 
map. Where possible, a structural interpretation is shown. The 
section is illustrated either by cross-section or columnar type 
section. The history of each field and state of development: are 
outlined, and production statistics are given, together with such 
other pertinent data as market facilities and processing plants, 
Also included in the volume are two regional cross-sections, one 
from north to south through Arkansas and Louisiana, the other 
from west to east across northern Louisiana and Mississippi. 

Although prepared by and for geologists, the book is also 
designed to be of value to engineers, oil company executives, 
investors, producers, and all others engaged in or concerned 
with the oil and gas production of the eastern part of the Upper 
Gulf Coast. 

Date of publication is August 1. Purchase price when ordered 
and paid for prior to that date is $10. After August 1, the sales 
price will be $12.50. As only 2500 copies will be printed, orders 
should be placed early. 


@ The Modern Gas Turbine, by R. Tom Sawyer. Prentice Hall, 
Inc., 70 Fifth Ave., New York City. Pages, 216. Price, $4.00. 
Bringing together a tremendous wealth of useful information 
on the modern gas turbine and its various uses, this new book is 
an important contribution to this phase of the field of literature. 
It is written in a clear concise style, is well illustrated and is ele- 
mentary enough so that it may be understood by students and 
laymen. Much of the information included is not available from 
any other source in the same convenient manner. Summary, bib- 
liographies, and index add to the value of the book. 


@ ASTM Standards on Petroleum Products and Lubricants, 
prepared by ASTM committee D-2. American Society for Test 
ing Materials Publishing Company, 260 South Broad St., Phila 
delphia 2, Pennsylvania. Pages, 514. Price, $2.75. 

This book, a regular feature of the American Society for Test 
ing Materials, brings together in convenient form the 194 
report of the committee on petroleum products and lubricants. 
It includes information on several proposed methods of test that 
are published in draft form for the purpose of soliciting com- 
ment. The Society is widely recognized as the authority on meth- 
ods of testing petroleum and its products, and many of the stand- 
ards contained in this book also have been approved as standard 
by the American Standards Association and the American 
Petroleum Institute. 


“GUNITE” CONCRETE 


For... STEEL PLATE LINING @ STEEL ENCASEMENT @ BUILD- 
ING WALLS, ROOFS, FACINGS © TUNNEL LINING © WATER 
RESERVOIR LINING @ POWER PLANTS—BUNKER LINING @ SEWER 
REPAIRS @® TANK LINING @ CANAL AND DITCH LINING 
REPAIR OF DISINTEGRATED CONCRETE, BRICK, TILE, MASONRY. 


WRITE... PHONE... WIRE 


GUNITE CONCRETE and CONSTRUCTION CO. 


ENGINEERS CEMENT GUN SPECIALISTS CONTRA 
1301 Woodswether Road Kansas City 6, Missouri 


District Branch Office: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 
Branch Offices: ST. LOUIS . . . DENVER. . . NEW ORLEANS . . . HOUSTON 
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@Compare this RIwaID with any poster die stock on 
the market and see how it gives you better thread- 
ing service for your money. Direct action, handle 
to head to chasers, prevents cock-wobble: result — 
less work, smoother threads. Workholder is quick 
and fool-proof, no bushings to bother with. Alloy or 
high-speed steel chaser dies for 1”, 114", 1'/2"and 2". 
Arugged steel-and-malleable tool you'll like, includ- 
ing the price! Ask for the rtmaip 1R at your Supply 
House — demand exceeds supply, but keep asking. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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In chemical industries, . synthetic 
rubber plants, oil refineries . . . 
any plant, piping precious or 
potentially hazardous fluids . . . a mistake, whether uninten- 
tional or deliberate, in adjusting a pipe-line valve can prove 
both dangerous and costly. But prevention of these human 
errors is easy and infallible with BENDIX-CORY* SAFETY 
INTERLOCKS .. . the locks that say “No!” to unauthorized 
handling of your valves. 

The BENDIX-CORY. SAFETY INTERLOCK illustrated gives 
absolute control over the opening and closing of the valve 
to which it is attached .. . and, by use of an interlock key, 
can also control the position of this valve in relation to any 
number of other valves. The unit is wholly mechanical, and 
fully adjustable to conipensate for valve wear—one of a 
number of interlocks specially designed for valve protection. 


BENDIX-CORY SAFETY INTERLOCKS are dependable guard- 
ians for your pipe lines. Write for full information. 


*TRADE-MARK OF BENDIX AVIATION CORPORATION 
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CHECK THESE FEAT 
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MARINE DIVISION ¢ BENDIX AVIATION CORPORATION 
106 Nostrand St., Brooklyn 5, N. Y. 
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“SUPERIOR 
: VISES 





Above: “VULCAN SUPERIOR”, 
with reversible jaws and adjust- 
ing handle on top. 2 sizes for 
pipe 1/8 to 4-1/2 inches. 


At right: “VULCAN”. 
4 sizes for pipe 1/8 to 
8 inches. 











@ Williams “Vulcan Superior” is an improved 
vise featuring “over-head” adjustment handle 
--.- making it easier and faster to use. Jaws are 
reversible providing double the service of con- 
ventional vises. It has larger capacity too. Each 
vise takes pipe 1/2” larger than other chain 
pipe vises of similar size. Like all Williams 
tools it is fully guaranteed. Sold by Industrial, 
Plumbing & Oil Field Distributors everywhere. 


‘J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 





| National Tube Company has been an- 4 
| nounced in Pittsburgh by C. R. Cox, 


| steel mill machinery. Later, he returned to Canton and became 
| assistant general manager of Timken’s industrial division. 





| the Mid-Continent territory and particularly in the Oklahoma 





position: he held until his recent appointment a few weeks ago. 









In charge of engineering 


The election of John L. Young to the newly created pe 
vice president in charge of engineering of United States § 


president. 

Young has been vice president in 
charge of industrial research and develop- 
ment of the United Engineering and 
Foundry Company in Pittsburgh. 

A native of Evansville, Indiana, and a 
graduate of the University of Indiana, 
Young began his career with the Timken 
Roller Bearing Company in Canton, Ohio. 
In 1930, he went to Pittsburgh for the 
same company as a development engineer 


eine ; : J. L. Youn 
to study the application of bearings in s 


Young joined the United Engineering and Foundry Company 
in 1936. 


New pump division manager 


R. H. Morse, Jr., vice president and general sales manager 
of Fairbanks, Morse and Company, Chicago, Illinois, has an. 
nounced the appointment of John S. King, as manager of the 
company’s pump division. 

King has had long experience with the company, starting as 
a student in the Beloit plant where he assembled and tested 
pumping equipment and diesel engines. In 1921 he was trans. 
ferred to the Indianapolis works of the company, building elec. 
tric motors and generators. A year later he joined the sales 
force of the Chicago branch, working as territorial representa- 
tive on pumping equipment until, in 1930, he was made man- 
ager of the pump department of that branch. In 1937 he was 
appointed manager of the firm’s New Orleans branch, which 


Opens Wichita office 


The Mid-Continent Supply Company, general offices, Mid- 
Continent Building, Fort Worth, Texas, has established branch 
sales offices in suite 515-516 Union National Bank Building, 
Wichita, Kansas, with Nick Carter in charge. 


Carter is widely known in oil well supply circles throughout 


and Kansas areas where for many years he has been engaged 
in all phases of the petroleum and oil equipment supply i- 
dustries. 

























for the PETROLEUM INDUSTRY 
STUDS AND BOLTS 

Heat and corrosion resisting metals and high 

strength alloy steels. 

Alloy steel studs and bolts for high pres- 

sure piping stocked for immediate ship- 

ment. 

Let us quote on your requirements. 


VICTOR PRODUCTS CORP 


2643 Be Ave Chicago 18, ll 


Imont 
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JELOIL is an oil-base drilling mud with a 
very impressive performance record. 


JELOIL supplies what most operators have 
long wanted—a drilling fluid that does not leak 
water into the oil sand which is being drilled, 
and which will prevent “spalling” of shales. 


Where JELOIL has been used, operators report: 
(1) productive wells that might otherwise have 
HERBERT E HELL been dry holes; (2) greatly increased produc- 
tion, particularly where gas pressure is low. 


HALLIBURTON OIL WELL CEMENTING CO. 


DPUNCAN, OKLAH.OMA 








